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INTRODUCTION. 



In the course of twenty years' extensive practice as 
a teacher of drawing, the Author has frequently had 
considerable difficulty in making his juvenile pupils com- 
prehend the necessity for and the value of a knowledge 
of Perspective. Many works have appeared, proposing 
to enable the student and the amateur to instruct them- 
selves in this indispensable branch of the Art of Painting; 
but the Author has never yet met with one that has 
appeared to him well calculated to accomplish so de- 
sirable an end. To furnish amateurs, and especially 
young ladies, with the means to acquire, by themselves, 
a knowledge of Perspective, sufficient to enable them 
to make agreeable sketches from nature, without sacri- 
ficing too much of the time that must be required for 
other occupations, has been the object of the Author. 
In the little work he now puts before the public, his 
principal endeavour has been to avoid every possible diffi- 
culty — every superfluous line. It is addressed to those 
who require a simple and comprehensive knowledge of 
Perspective, to enable them to avoid committing any of 
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iv INTRODUCTION. 

those gross errors, so constantly to be observed in the 
works of those entirely ignorant of it. He strongly ad- 
vises all desirous of drawing from nature to make them- 
selves masters of the modes here given for drawing various 
forms, so as to be able to apply them mentally in sketch- 
ing from nature. It is universally admitted, that sketches 
made by those who draw by their eye, ' having at the 
same time a thorough knowledge of Perspective, produce 
more agreeable paintings than those who draw entirely 
by rule. To demonstrate to the juvenile student the 
value of a knowledge of Perspective, let him examine 
the cut at the end of this Introduction, as also that at 
the end of the First Part. The first is a correct repre- 
sentation of a double cross in perspective, drawn, aa it 
would appear, when quite new and perfect ; the latter 
(which is drawn over the same outline) is intended to re- 
present a similar cross in an ancient and dilapidated state. 
The student will perceive that the perspective drawing 
looks formal and uninteresting, while the other has an 
agreeable and picturesque appearance, though perfectly 
correct The art of painting is to represent objects in 
nature as they appear to the eye ; but if any lines, either 
from time or accident, have lost their perpendicular or 
horizontal direction, great care should be taken in the 
representation of them, that they are so drawn as not to 
appear Hke faulty Perspective, but as the result of time or 
some other cause. It is the absence of formality that 
constitutes picturesque form. 

The Second Part, which is entirely new, and written 
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INTRODUCTION. V 

for this Third Edition, carries the student still farther, 
and opens to yiew all the reqxdsite acquirements for a 
perfect knowledge of the art of Perspective. This edition 
will be found to comprehend all the principles, with simple 
representations, to enable the learner by ordinary appli- 
cation to execute perspective drawings with facility. 
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PERSPECTIVE FOR STUDENTS. 



CHAPTER L 

Students, from the first commencement of drawing, 
should never neglect an opportunity of submitting their pro« 
ductions to the inspection of those who, from their superior 
knowledge, may point out defects, and suggest alterations 
extremely useful. But in criticising their works, those who 
have attained some proficiency may frequently make use of 
terms which, though perfectly correct, may by possibility 
not be understood by very young pupils, and hence they may 
lose much valuable assistance. 

Before commencing Perspective, the pupil will therefore 
find it to his advantage to make himself acquainted with the 
following preliminary matters, which more properly belong 
to practical geometry. Many young persons, in copying a 
drawing, if they draw a line that is out of the perpendicular, 
or not horizontal, are apt to say, " That line is not straight" 
The first thing to comprehend is, that all lines lying evenly 
between their two extremities (which are called points) are 
straight lines, whatever direction they may take (Fig. 1). 
The line a b is a straight line, and each 
of the lines that run from it, and through 
it are also straight lines, although they 
vary in their direction. 

Lines that run in the same direction, 
and continue always at the same distance 
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2 PERSPECTIVE FOR STUDENTS. 

from each other, are called parallel lines (Fig. 2). Lines 

which incline towards each other 

Fig. 2. and meet in a point, are said to form 

angles. Angles have three different 

— names, according to the space con- 
tiuned between the two files at an 
equal distance from their point of meeting (Fig. 3). The 
lines A B and c s meet together at the 
point e; the lines B e and c E also 
meet together at the point e : the space 
between a c and the space between 
B G will be found to be exactly equaL. 
Whenever one line stands npon an 
other Une, and, npon drawing a sesii- 
cirde from the point of contact (as the senddrde a c b, 
drawn from the point e), the line divides the semicircle into 
two equal parts, it is said to be perpendicular* to the line on 
which it rests, and the angle on either side is called a right 
angle. If the space contained between two lines forming an 
an^ be leas than that contained between the lines forming a 
right angle, the two lines are said to form an acute angle. 
The angle formed by the lines d e and a b is less than the 
right angle^ because the space contained between a d is less 
thaa the apaoe contained between c a : for the same reason, 
the lines c b and d e also form an acute angle* If the space 
contained between the two lines be greater than the space 
contained between the two lines, that form the right angle, 

* It is a eommoii error to eonfirand the termi vertical and perpa&dl- 
cular. One line is alwi^a said to be porpendiaUar to another line when 
the angle formed by tha tiro lines is a right angle. Vertical linea are 
those lines perpendicolv to the horizon, or to the surface of the globe. 
If a vessel lie on the surface of the water m a dead calm, having her 
masts perpendicular to her deck, the masts may be said to be vertical ; 
but if the water were agitated so as to ttirow the vessel at an angfowith 
the horizon, though the masts would stiU be r«p«ndicdar to ikt d«k 
they would no longer be vertical lines* 
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PBROPBOTXTB FOR STUDUTI. S 

the two linos are said to form an obtuse angle. The angle 
fonnod bj the lines b b and d b is greater than the right 
angle, because the space oostained between b d is larger than 
the spaee contained betwoen B c. If the learner open a pair 
of compaflses exaotly half way, tlM legs of the compasses will 
form a right angle; if they an shut-to a little, they then 
form an acute angle ; if <^pei^ a litde wider, they form an 
obtuse angk. If the extremities of the two lines forming an 
angle are joined by a third line^ the fignie formed by the 
three lines is called a trian^e, from its contuning 
three angles (Fig. 4)% 

In making perapeotive diawi&gs, obtain instru*- 
ments are indispensable ; and one of the most essen^ 
tial is a proper drawing-board^ in the dioice of 
which great care should be taken that ih» edge at the bottom 
be perfectly straight, and that at all events one of tiie sides 
be perfectly at a right angle with the line of the bottom»-*-or, 
in other words, that the side of the board be perpendieobr 
to the bottom : if not, and the pupil skoild B»ke use of the 
T square,* his drawing can nerer be oeneot ; because all lines 
drawn with the T squase are panUel: ceasequently, what- 
ever error may exist in the drawing-board will be moki|^ed 
by your ruler. To be certain that you eomm^ce wkh a 
perpendicular line, draw, as in the following example 

* The tee, or, as it Is comaioiilf wrftten, from its form, T square, is 
t mkv to whidi la attached at one and a croas piece of wo»d ; and ^bSm 
cross piece, being made thicker than the ruler itself, eaabki ih» drafta* 
man to slide it backwards and forwards on the edge of bis board. The 
nder attached to this cross piece is exactly at right angles with it ; and 
conaeqnently, in moring it along the bottom edge of the board, and 
drMring lines ftou it, the lines most all be parallel to each other, and 
perpeDdiodar to the bottom line of the board. Now if the drawing- 
board haTC one of its sides at a right angle with the bottom adgt^ by 
shifting the T square from the bottom to the aide of the board, and 
•Hding it on this edge, all the lines ruled from it will be parallel to each 
other, and at right angles witii ike lines drawn from the bottom. The T 
■faaaa k tba most ooofenient and qfoickest ruler ft>r drawing all perpen- 
«iieiilai and horiaoaCd luMS. 
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PBBSPECnYB FOR STtDBHTS. 

Fig. 5. (Fiff* ^)> ^th a ruler a straight line, 

which is to form tbe bottom or base 
line of joor picture. From the point 
on this line jfrom which your per- 
pendicnlar line is to be raised, as at 

£^ ▲, mark off an equal space on each 

side, as the spaces a b and a c; 
from the extremity of each of these spaces, at the points b 
and c, with a pair of compasses, at an extension of not less 
than once-and-a-half the length of a b or a c, describe two 
portions or arcs of a circle immediately oyer the point a; 
from the point d, where these two arcs intersect each other, 
draw tbe line d a, which will always be perpendicular to tbe 
line A B, and may be continued to any length. The learner 
mnst be aware that in a work of this kind, illustrated by wood- 
cuts, the space for the insertion of the examples is extremely 
limited; he is therefore recommended, in drawing them for 
his own practice and improvement, to enlarge them yeiy 
oonsiderablj — say from four to six times the size. 

There are various other rules in practical geometry that 
the author has found useful to his pupils ; but as this is not 
a treatise on practical geometiy, they are not ^ven. The 
foregoing are introduced from a conviction that with the 
very young, they are nearly, if not quite, indispensable. 

In introducing my young readers to an elementary know- 
ledge of perspective, as the most simple definition, I should 
say that perspective is the art of representing objects at 
various distances, and is of two kinds — Aerial Perspective, 
And Linear Perspective. Aerial Perspective is the art of 
giving the appearance of distance, independent of lines. 
Claude de Lorraine is celebrated for his exquisite manner of 
representing atrial perspective : many English painters are 
also highly and deservedly celebrated for this portion of the 
art of painting, more particularly the painters in water- 
colours ; among whom, perhaps, Glover and Copley Field- 
ing have been the most successful. It is of the latter, Linear 



y Google 



PERSPEOTIYE FOB STUDBNTB. 5 

Perspectiye, tbat we have to treat : of this it may be said, 
that it is the art of drawing outlines of objects from nature, 
of their relative sizes according to their distapce, and of their 
apparent variety of form according to their position, as they 
would appear in looking through a sheet of glass placed be- 
tween them and the spectator. The reader is doubtless aware 
that all objects of the same magnitude apparently diminish as 
they recede from the eye of the spectator. In walking in a 
long street at night, the reader must have noticed the appear- 
ance of the gas lamps as they gradually recede from him : if 
the street be very long, they will appear to come closer and 
closer together, till they apparently meet in a point;* yet 
the more distant lamps are as far apart from each other as 
those close to the spectator. The same appearance is observ- 
able in a long avenue of trees. In a long series of arches^ 
the first few will show their curves wide and distinct : as they 
recede from the eye they appear gradually narrower and nar- 
rower, till in the extreme distance they assume the appearance 
of mere straight lines. To demonstrate clearly to the young 
Tc<ader that objects at a great distance seem very small, 
let him look through a pane of glass, and imagine that this 
pane of glass were a sheet of paper, on which he had to re- 
present all the objects he sees through it : though this pane 
of glass may only be a foot square, he may see houses, ships, 
tracts of country, mountains, rivers, &c. &c. represented on 
this small space, though perfectly aware of their actual size. 

Most of my readers must have heard the term horizon 
frequently used in conversation — in such cases as *' the sun 
is above the horizon," or, ^' the sun has sunk below the hori- 
zon," &'^ ^c. Every perspective drawing has a line running 
across it, parallel to the bottom of the picture, to designate 
the line of the horizon, which line is called the horizontal 
line. In drawing from nature, this line is at a height exactly 
level with the eye of the draftsman ; and its position, or dis- 

* This point is termed the vamthing point, and it most important, 
as will be seen in our progress. 
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imee fnm the base of the i^etiire, wkkfa » cftlkd the giouMl 
litte, depends tiBiMty on ilio poeiiiofi in whach tlM artirt 
pkoes himfl^ to tako kk sketdb. In tho foUowing example 
(Fig. 6), wo will ssppoBO tiM ham 1, 2, 3, 4, to htm ike 

boundary lioMof thopie- 
ti»e. If ^ dralbnMui 
18 placed in a fitting poa- 
taxo, as at A, tlie lioii- 
EOiital line wMl bo at Oio 
boight of the Hno 5, ofon 
with ik9 painter's eje, 
and parallel to the gronnd 
line 1. Ifthe^fafteman 
atand np to take hie 
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fl^etch, as at B, the boriaontal line wiU be high», in cob 
qnenoe of his ejes bdng in a more elenited sitnatkm, and 
w31 be at the Itne 6. If, to get into his pctnre eonie more 
distant object, the Mtist shoiM find it neeeeeary to raise him- 
self still higher, as at c, npon the bai^, the iMmaontal line 
win also be raised, as seen bj the line 7; <nr, as I haTO beiwe 
stated, the height of the horizontal line d^»ends on the raised 
or lowered pesitioa of the eye of the Mtist. 

In HMiking a ^otnre, the choice of height of the horinontal 
line is of considerahle importance. To make the hortsontal 
Une exactly half-way between the top and b(Hiom of the lec- 
ture, has generally a bad effect ; it appears to cnt the pictnre 
in hal^ and the perspeetire is not pleasing to the eye. It is 
generally conmdwed that the most agreeable perspeetire is 
produced by placing the horizontal Hne at about one-third 
the height of the pictnre from the groattd-Hne : to place it 
lower than this is generally preferable to placing it higher. 
^Hiere are painters, howerer, of great celebrity, who in some 
of their finest prodnctions have placed their horizon so high 
as to be removed only one-third from the top of the picture. 
Ghupard Ponsun, Francesca Mela, Domeniohiao, &e. have 
frequently painted pictures with theee high horizons; but the 



y Google 



PBBSPECTITB VOB VSV^SKTt^ 7 

subjects are peculiar, and the pabiers so talented, that aaj- 
thing emaaatii^ from their pencils cannet fail to he good. 
All those views that come under the denominatioa of bird's- 
eye yiears must necessarily hare ihe horizontal line very 
high, beiog taken always from some hig^ window, tower, or 
eminence oi some sert^ such as the views of London from 
St PanVs, of Paris from the Pantheon, &e. &c. ; but such 
views are intended more for topograj^ical curiosities than 
for pi^orial representations. 

In order to give the reader an idea of the use of penpee* 
tivQ, we will comm^use with some object of the moet sisi^ 
fonn, a square, or oblong (figures which are teekaaei^y 
called rectangular paralldograms, from their opposite sid^ 
being parallel to each other, luid the angles all right an^es). 
Let the student take any nectangalar ol^tp-^ wo^Lboz, ht 
instance ; let him {^aee it in front of him, dose to his feet, 
then bMid Ins head slightly forward till his eyes come imrne^ 
diately over the centre of the box (Fig. 7) : so 

^aced, he will be aUe to see nothing but the ?' L 

simple Ibrm of the lid> it hmag impossiUe in 

this position to see eithr» the i&ont, ba^ or 

adea. Let the studoit now place the box on 

the chimney-piece, the front towards him, and jdace himself 

about two yards from it, and in uxuk. a position that his eyes 

shall come on a level with the middle of the front of the 

box, and exactly midway between its two sides 

(Fig. 8): tiius jdaced, the stodait will see ^* 



nothing but the front of the box, it bong impos- 
fiiUe in ^kda position to see either the U^ or ndes. 
The indent must now place the box on a chair, 
or oth^ support, so as to be in height about halfway between 
lus head and feet, placing himself at two or three pjg. 9. 
yards' c&tanoe from the object, but still in sueh 
a position as to stand exacdy opposite the key- 
hole of the box (Fig. 9) : he now, from the 
changed position, sees the top and front of the 
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box. Let the etndent now shift his position about one jard 
to the left, leaving the box in the same situation ; he will 
here find that he sees the front, the top, and one side of the 
_^ box (Fig. 10). The student will here ob- 

serve, that according to the variation of the 
position from which he regards the object, it 
changes its apparent form. In the first two 
figures he will see that the lines are aU, 
parallel to their opposites, or, as it is commonly called, are 
in geometrical drawing; but in the third figure he will per- 
ceive that the lines of the sides of the top converge, and thai 
the line of the top of the box at the back is shorter than the 
line of the top in front. Perspective teaches how to find the 
proper directions for these converging lines, and also shows 
ftow to regulate the length of the line at the back of the box, 
so as to make it agree with its apparent diminution of size 
to the visual organs. The same remarks apply equally to 
the last figure. 

As another example of the use of perspective, let the 
student procure a common bowl, and place it at his feet, 
looking at it in a similar manner as at the workbox in its first 
situation. In looking at it in this position, the student will 
Fig. 11. see nothing to draw but a plain circle (Fig. 11). 
If the bowl be placed on a chair, as the work- 
box in its third situation, the spectator being in 
the same relative position, the circular opening of 
the bowl appears of only half its width, and a 
Fig. 12. portion of its outer part is seen (Fig. 12). If the 
/^ s. bowl be now placed on the chimney-piece, and 
^^^ — "y the eye of the sp^tator brought to a level with 
^^=^ the upper edge of the bowl, none of the inside 
Fiff. 13. ^^ *^® ^^^ ^^ perceptible, the circle from this 
point of view appearing as a straight line (Fig. 
13). The student will here observe that, accord- 
ing to the position in which the spectator is 
placed relatively to a circular object, it takes tho 
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Ibtm of a cirde, an ellipse, or a stnuglit line. P«riq)ee4ivo 
teackes how to delineate tlM form tlM cicele apparently as^ 
finmes, aeeocding to the poiirt of yiev fron wldtk it k aeen. 

In the piecediiig peges we have introduced £Mir dtagams, 
representing the change of appearaaoe a work-hoz, or an j 
similar ohject, aBsnmea^ as viewed from fonr different posi- 
tions. In the first and second figures, the upper and lower 
lines of the hox are parallel, as are the upright lines repre- 
senting the sides ; thej axe in fact 9f precisd j the same form 
as that they aro intended to rq)ffeseDt, the position in whidi 
they are riewed presenting the simple geometrical fignre. 
The third pontkm of the hos presents the fronts sinular to 
the second, hot being below the eye, the top as well as the 
front of it is seen. Now, as objects appear smaller as they 
are further removed from the spectator, the back of the box 
will appear less than ike front, and ^- 14. 
mint necessarily be represented by 
a shorter line; hence it must be 
obvious that to draw the lines re- 
• presenting the sides of the top, they 
must ineUae towards eadi other, 
and if continued, would meet in a 
point, as in the annexed figure. 

In the fourOi diagram, the front oi the box is still drawn 
geometrically, but from its position hemg again changed 
relative to the spectator, both the top and one side of the box, 
as well as the front, are vissible ; and as Uie lines representing 
the back of the top and the further angle are both drawn 
shorter than the front edge ^g. is. 

and nearer angle of the box, 
the lines drawn to represent 
the sides of the top and the 
side of the bottom must in- 
cline towards each other, and 
the three lines would, if con- 
tinued, meet in the same 

point. Now these three lines, which in Figure 15 incline 
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to PERSPBCnVE FOR STUDENTS. 

towards eacH other so as to meet in the same point, in the 
original object (the workboz) are parallel lines ; and herein 
'insists the difference between what is called Geometrical or 
Eleration drawing, and Perspective drawing. In the former, 
all lines that are parallel in the original object, are drawn 
parallel in the representation ; whereas in perspective drawing 
all representations of parallel lines incline towards each other, 
and tend to the same point. This point is always placed on 
the horizontal line, and is called the vanishing point Thus, 
D in the foregoing figure is the vanishing point for the lines 
ABC, and would be the point to which all lines which in the 
original object are parallel to those they represent (the side 
edges of the box) would be drawn, however numerous ; this 
is exemplified by the line e, showing where the lid of the box 
shuts on. 

It is to be presumed, that before commencing the study 
of perspective, the student has already dabbled a little in 
drawing ; in which case he must now make an attempt to 
draw a little perspective for himsel£ Let him place himself 
in a chair, immediately opposite a closed door, and at ar 
distance of six to eight feet, and in that position let him 
draw the door, and the cornice if any ; if not let him sketch 
a little of the pattern of the papering above the door, as in 
^g, 1, Plate I., which is a geometrical drawing of a door, to 
be put in perspective. 

Let the student now imagine a straight line passing di> 
reetly from his eye to the door, always at the same height 
from the fioor— or, more correctly speaking, parallel to the 
floor : this line would touch the door at the point a ; and 
this point fixes the height of the horizontal line, and is called 
the point of sight.* But we must here proceed with the 
second figure, Plate I. 

The student must first draw the four outer lines of the 

* The point exactly opposite the eye of the spectator is always termed 
the point of sight, and forms the perspective centre of a picture : when 
used as a vanishing point, it is for those lines only that are parallel to the 
imaginary straight line passing from the eye to it. 
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door, B c D K, as in tbe geometrical drawing, and then 

through the point A (the height of his eye from the ground) 

draw a line across his picture parallel to the ground line, or 

bottom line of the drawing ; this is the horisontal line« In 

looking at the geometrical drawing (fig. 1), it will be seen 

that the two lines B o, which represent the two sides of tho 

door, from each of them being at* the same distance from the 

eye of the spectator, are of an equal length ; that the lines 

D and K, representing the top and bottom lines of the door, 

are parallel to each other ; and that the lines representing the 

top and bottom of the panels are parallel to each other, and 

to the lines d and k also. Let the student now open tho 

door about one foot : here he will observe an extraordinary 

difference; — ^the directions of all the horizontal lines,'*' as 

seen in the geometrical drawing, are now changed. Obseryo 

that the upper and lower comers of the door, 1 and 2, the 

side where the hinges are fixed, remain the same as in the 

geometrical drawing : they have not changed their situation, 

but the corner 3 appears raised, and the comer 4 lowered, 

making the side c of the door consequently appear longer ; ' 

the side of the door c, frOm its being approached nearer the 

eye, becomes apparently larger ; but the side b, as it remains 

in precisely the same position, remains of the same size as in 

the geometrical drawing. The student must now carefully 

notice at what particular spot on the cornice, or at what 

particular mark on the pattem of the papering, the point 3, 

marking the top of the door, appears to touch, and mark the 

spot on his drawing, as at a : from this point, through the 

point 1, marking th^ other comer of the top of the door, the 

student must draw a line till it tonoh the horizontal line ; and 

the point L, where it touches, is its vanishing point Now 

the student must bear in mind, that this vanishing point is 

* All lines in a drawing that are parallel to the horizontal line are 
called horizontal. The stadent most understand that the line drawn 
through the point a is Me Horizontal Line, or line representing the 
horizon ; and that those lines parallel to it are only called horizontal in 
reference to their being parallel to it. 
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the poiat to ir4uok every line o£ the door, faraM^ to i^e limB 
ef tibe top of tiie door ib the geenetcieal draini^, most be 
diawn in hb peiiqieotiTe drawuig, whether abeve or b^ow 
the honjontaL Hne^ In order to ^et i(^ pehpectiire Ikie of 
the bo<Aom of the door, the student must place hie raler to 
the yanifdiiDg pomt l, and draw a line through the pdint 2 
tin k passes nearly nader tiie right-hand side of the door : to 
determkie the l^gth of this line, the student must draw a 
perpeadicukkr line horn the pMnt 3 tpll it meets it ai the 
point 4. The student should now, with a Srm hand draw 
oiier the lines b, c, d, k, to make th^i stronger than the 
oilier lines ; and he wiH ^en haic^ the external lines of the 
deer in p^rspeftive, aa it appears to him irom ^ posidon in 
which he is ^aeed. The nn:t thing neeessarj is to find the 
pesspective ii^lisa^iens of the lines forming the t<^ and tiie 
bottom of the paoels of the doOT— the Hues b, f, a^ r , i, j, 
of the geosaetnoel drawing. To aecem^ish thk, the stuSent 
must nftark upon the Hue b the lelatiye distances of these 
lines, as at the poii^ 5, 6, 7^ S, d, 10 ; and from tiie ranidb* 
ing point h throng^ eadi of these points he must draw a line 
till it touch the line o. Here^ ikim^ are all the horizontsl 
lines of the panels of the door in their pen|>ectiTe directions : 
and the stadent will ohs«7e that the panels of the door, as 
also the framework of the panels, gradually widen as they 
i^proach the eye of the i^ectator, or, in other words, Hiey 
diminish as they recede from it. HaTing obtained the linos 
whidi will regulate the height of the panels, it is now neces- 
Sfuy to determine thur width. It must be obvious to the 
reader, from what has already been sud, that the framework 
sarrounding the panels must be wider on the side nearest 
to him UiSA on the side at the greater distance. To find the 
width of the panels, the* student must draw a line parallel to 
the horizontal line from the point 3 of the geometrical length 
of the top of the door, and measure off with his compasses 
from each extremity, 3 and 11, a space equal to the width 
of the framework of the panels, as at 12 and 13, the space 
between being obviously the ^idth of the paneL Frem the 
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point 11, passing through the point 1, a line must be drawn 
till it touch the horizontal line, as at M ; and this point is 
called the point of distance, by which the perspective width 
of all the spaces between the perpeniiicular lines upon the 
door maj be sjscertained. From the poijUs 12 and 13 two 
lines must be drawn to the point of diataofie, u ; and where 
these lines intersect the tine iv att 14 and 15, ibey mark the 
perspective width of the framework or pajielt on the top of 
the door : from these points, 14 and 15, two peipendienlar 
lines must be drawn* till tibey touch the line k ; and wh&K 
these perpendicular lines pass between the lines e and f, 
G and H, and i and j, they form the perp^idicular boun- 
daries of the panels. The student vast now strengthen all 
the Unes of the panels, a;3 in the caan^e ; and. ha has com- 
pleted his task, — ^he has drawn the door in penf^eetive. 

In order to make the foregoing example sknple ^ough 
to be comprehensible to the most inexperienced, the drawing 
is confined to the fewest possible quantity of tines. The 
thickness of the door and the projection of the framework 
round the panels has been purposely omitted^— <^ multiplicity 
of tines tending always to perplex the learner; but the rules 
for drawing these are the same as those already expliuined. 
That the student may satisfy himself tiiat he has clearly 
understood what he has just aceomplii^ed, let him c^n the 
door so wide as to bring the handle of the door within a 
foot of the wall, and reseat himself in the aama position. 
He now loses sight entirely of the side of the door he haa 
just drawn, and the outer side becomes visible. The point 
of fflght, and consequently the horizontal tine, is precisely 
the same, but the vanishing point of the door changes sides : 
instead of being to the left of the artist, it is now to his right 
hand; the whole drawing of the door is reversed, but the 
process of putting it in perspective is precisely similar to 
that of the last example. It is strongly recommended to 
the student to proceed carefully and steadily to draw it in 
this altered portion. 
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CHAPTER 11. 

The Author, when very young, on being strongly recom- 
mended by an artist, now an R.A., to draw from nature, 
replied that ho had no possibility of getting into the country. 

" My young friend," said Mr. C ^ " you have got a 

notion, like many other foolish people, that to draw from 
nature it is necessary to go into the country. Let me advise 
you, if you cannot find a tree to draw from, to draw the 
plants in your mother^s flower-pots; if you cannot get to 
draw the outside of a house, draw the inside of a room ; if 
you are unable to find a wheelbarrow, take a coal-scuttle ; if 
cows and sheep are not to be found, draw the hmily cat ; — 
you will find it equally improving, and it will give you the 
power ultimately of representing every object you desire on 
paper." The advice was most excellent ; and the Author 
most strongly recommends it to his juvenile readers. He is 
about to lead them step by step to draw various objects in 
perspective ; and tlie forms selected will bo the most ^miliar 
and the best adapted to the purpose : but in the limits of a 
small work like this the principles on which certain objects 
may be represented in drawing is all that is attempted. Ji 
an example of a square object is given, the rules for drawing 
that square object will apply to everything of a similar form 
seen from a similar point of view. If an example is given 
for drawing a circular, octagonal, or any other form, all 
similar forms may be drawn by the same rules. Once 
clearly comprehend how to draw a circle in perspective, and 
it is immaterial what circular object is to be represented : the 
same rules apply to all, whether a plate, a tumbler, a column, 
or a dial, &c. 

One of the great difficulties experienced by teachers is that 
of making their pupils understand the manner of finding the 
Vanishing Points and Points of Distance. For architectural 
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draftsmen, and those who go deeply into perspective, there 
are rules by which all the various points are to be found ; 
but they are perplexing and tedious, unfitted for an elemen- 
tary work like this, and unnecessary for thoi^ whose object 
is simply to acquire that knowledge of perspective which will 
enable them to make correct and agreeable sketches from 
nature. In order to find the Vanishing Points, some teachers 
recommend their pupils to make use of an instrument called a 
moveable angle, or guiding-rule. It is an instrument of this 
fonn. (Fig. 16.) It is made simply of three pj- jg 
straight pieces of wood, the two outer pieces 
of which, by means of a moveable screw, open 
and shut like a pair of compasses. The use of it 
is, to hold it at arm's length, between the spec- 
tator and the object to be represented — as, for 
instance, the two top lines of a church tower — ^and, by means 
of the screw, move the legs of the guiding-rule till they follow 
the direction of the inclination of these two upper lines ; then, 
laying the guiding-rule on your paper, and placitig the point 
formed by the angle over the point representing the highest 
point of the nearest comer of the tower, rule the lines in the 
direction of the two sides of the guiding-rule, and continue 
them till they touch the horizontal line. The points where 
these lines would touch would form the vanishing points for 
the horizontal lines on the respective sides of the tower. 

Presuming that the reader draws a little before attempting 
to draw from nature (and if not, he is strongly recommended 
so to do), the author considers it far preferable for the drafts- 
man to depend rather on his eye and judgment than to make 
use of a guiding- rule or other mechanical instrument ; that 
he make his first sketch by eye, and correct it afterwards by 
the rules of perspective. 

Problem I. — Let the student imagine himself placed 
before a cottage^ having a gable at one end and four win- 
dows in front, and let him further imagine that he is so 
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^tmted B» ta see both sides nearly equal — that ke ete&dSy ia 

iMcty neariy in a line running ftom the angle formed bj tin 

lines J K to the oonmiqionding oomei^ 

which is hidden. (Fig. 17.) Suppose 

A to be the plan of the bouse, and b 

the position of the draftssan, o would 

represent the line drawn from the 

i^>eetator's eye to the point of sight : 

and the student will peroeive that the lines d and b, the two 

sides of the house visible, are nether of them in the directioa 

of this line o ; consequently, that the point of sight cannot 

form the vanishing point lor any lines rwming parallel te 

either d or b ; and that as these two lines are also at an angle, 

each of them must have its respective vaniahing poist : the 

line D will have its vanishing point to the right, and the line 

B to the left. 

The stibdent, if sketching from nature, must first draw, 
according to the best of his judgmenit, the first upright line, 

A, of the building, and set a mark upon it at the height of 
his eye, in order to get the horisontal line. To make this 
perfectly simple, we will suppose the real height of this line 
to be twenty £eet, and that the spectator is so situated as to 
have his eye at &ve feet from the ground; he must then 
measure off from the bottom of the line one-fourth of its 
length, which will give the hei^t of his eye at five feet from 
the ground; and through this point he must draw a line, 

B, across the picture, which will ferm the horisontal line.* 

* The student must Iiere bear in mind that the height of the hori- 
zontal line depends entirely on the situation in which he is placed. If 
the buflding from which he is drawing stood on a rising ground, saj a 
rise only of five fioet, the horizontal line would be ezaoily on a line with 
the base of the building, the spectator's eye being supposed fire feet from 
the ground on which he stands. If, on the contrary, the spectator stood 
on a rise of five feet, the horizontal line would cut the line a in half, 
because, the house being twenty feet, the spectator's eye, being five feet 
above the spot on which he stands, would bring it to ten feet high. 
If the spectator stood on a rise of fifteen feet, the horisontal line would 
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From the top of the line ▲ the student must now sketch the 
lines c and d, marking th^ir inclination towards the hori- 
zontal line as carefully as possible, and he must then sketch 
the lines e and f, to determine the width of the two sides of 
the building. This is all that is necessary for the student to 
draw by eye, and he must now correct his sketch by rule. 
He must first, with his T square, the use of which has be^ 
already described, make the line ▲ perpendicular, so as to be 
at right angles with the horizontal line on each side, both above 
and below it : he must then, placing his rule upon the top of 
the line ▲,. marked 1, in the direction he has sketched the line 
c, rule a line till it meet the horizontal line at g, which will 
be the vanishing point for all the horizontal lines on the left 
side of the house. From the same point 1, the top of the 
line A, following the direction of the sketched line d, another 
line must be drawn till it meet the horizontal line at the 
point H, which will be the vanishing point for all horizontal 
lines on the right side of the house. The rule must now be 
placed at the point 2, the bottom of the line a, and from it 
to the vanishing points, g and H, the lines J and k must be 
drawn, which lines represent the perspective inclination of 
the bottom lines of the house, as the lines o and d represent 
the perspective inclinations of the top lines. The lines e 
and F, determining the width of the two sides of the house, 
must now be corrected by the T square, taking care to draw 
the line e so as exactly to meet the lines c and j at the points 
3 and 4, and the lino f so as exactly to touch the lines d and 
K at the points 5 and 6. Here let the student well notice 
these three lines, a, b, and f, which, though really of the 
same height in nature, are all dissimilar in the perspective 
drawing. The line A, from being the nearest to him, appears 
the longest ; the line e, from the left side of the house being 

be on a level with the top of the house. Practice, and attentive exami- 
nation of the works of clever artists, will gradually teach the amateur 
a good choice of position, upon which the agreeableness of his drawing 
greatly depends. 
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Mrrawer than the right, is neaivr to the speetalorthaa ihe tine 
F, aad if oovaeqneDtl J, tiioagh oonsidemUj sherter than the 
IsM A, mch longer thjniF, the&rthest remored from theeje. 
The upper part of the left side of tiie hevse is teiminated 
hy a pointed roof, or what is ealkd a gaUe, and ihe pont 
d tills gable in natore is perp^dienlarij ever a point nud- 
tTay hetween ike lines ▲ and b. The student must he aware 
that the perspeeHf>e centre of the side of the bulling cannot 
be ezaellj half- way between the lines a and b in the drawing, 
hecAose that half of the bnildiBg nearest to him must i^peajr 
wider than the half that is hafher off. U the centre is 
required of any rectangular paralldogram, it is found hj 
Pig. 19. ruling two lines from its oppoate angles, whidi are 
called diagonal lines (Fig. 18), the intersection of 
which denotes the centre of the figure. So in per- 
q>ectiTe^ — ^e ^ce contained by the Hues ▲, c, b, j, 
is a rectangular parallelogram in perspectire; and if from 
the o|^>osite points, where tiiese lines j<hb, as Irom 4 to 1 and 
fren d to 2, the diagonal liftes l and m are drawn, tiie point 
where they intersect at 7 is its perspectiTe centre,*^ and tiie 
pont of the gaUe mast be drawn diredfy orer it ; to do whidi 
the stadeat must draw a perpendicnlar bne k through this 
point' 7 aheve tiie line o; and at some point on this line the 
lines forming Hbe sides of the gable most meet. In order to 
determine the height of tiie point of the gaUe, the student 
must continue the line a ahore ihe point 1. This ^ne being 
the nearest perpendicular Hne, is the most conrenient for 
finding the height of all oljects on either side of the house. 
Let as suppose the height of the point of the gable to be ^re 
feet above the line c ; this five feet mast be set up<m the line 
A, above the point 1. The student must therefore put on 
this Ike one-fourth of its length, as at 8, and from it (the 

* This mode of fin^^ the perspectrre centre of a parafielogrsm hj 
diagonal lines is eminently tt9efal in aiketdiing from nature; it oftea 
4 >bvia (te 8 the necessity for a great many points and fines dtat woidd ofiicr- 
wise be needed. The student will do well to bear it in mind. 
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poiBt 8) ittle a tiae o to the vtmshiag point «» whme ilm 
line intersoots the line n k tbe paiBpeetire poaiikm «f tbe 
point of the gaUe, to which, from the poinU 1 aaii 8, draw 
tike lines p and >% which eompleie t^e d ra w i ng of the left 
side of the boildiog. 

The stadent is heie shown the nethod of finding ibe esiet 
pefspeotty*e height of tiie point of the gaUe ; hnt in skntdung 
frmn nature it u qoite sufficient te <^008e tbe pekit on the 
Hne K by ^e ^e^pe, and from it rule the lines p and q,*— as 
whether it is a triie higher or kwer is of ]Mq importanoe. 

T^e mode used for &Mling the position and wid& of the 
windows, is similar to that lor dbawiug the pands and fiase- 
work of the door, in Fig. 2, Plate I. Froot tiw point 1 a 
horizontal line R must be drawn, to r ep g o s on t the geometrical 
length of the Hne d in the perspective drawing;* and on this 
line must be measured off at each end the dietanee of eadi 
window from the side of the house, as at 10 and 13, and 
from each of these points the width of each win<kw, as at 
11 and 12. From 9, the extremity <^ tiiis line r, a line must 
be drawn through tftie point 5, till it meet 4ihe horiamial line 
at 8 ; which pcnnt forms the point of distance, by which the 
width of all oljects on the right ado of the house a deter- 
mined. From eadi of the points on the fine R, viz. 10, 11, 
12, 13, a line must be drawn to the point of distance^ a; and 
w^ere these lines intersect the line d (which repreeenta r in 
pmspeotiye) ^ey designate the perspectiye positions of these 
points, from each of which a perpendicular Mne, as 14, 15, 
16, 17, must be drawn, till it touch lAie bottom line, k, of the 
building. The space between a and 14 repvesrats the fer- 

* It is immaterial to what length the fine b is drawn, so that it 
be longer than the line d. Hie student nrast be aware that n, being 
the geometrical Hne represented in p eis p ec ti^ Vy the line d, must 
necessarily be the longest. If the line b were lengthened so as to bring 
tiie point 9 further to the right, but keeping the distances and width 
of the windows in their relative proportions, the point of distance would 
be further to the left, but the intersections on the line d would be the 
same. 
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spectire distance between the side of the house and the first 
window ; that between 14 and 15, the perspecUve width of 
the first window; from 15 to 16 is the perspective width of 
the space between the two windows ; firom 16 to 17 the per- 
spective width of the second window ; and from 17 to the 
line F the perspective width of the space between the last 
window and the farther side of the house. It now only re- 
mains to determine the height of the windows, and their 
respective distances from the top and bottom lines ci the 
building. Let us suppose that the upper window is one foot 
below the line d, and that the window is four feet high ; a 
twentieth part (one foot) must be marked off on the line a 
below 1, as at 18, which will be the geometrical distance of 
the top of the window from the roof, and below this one-fifth 
of the line ▲ (four feet), as at 19, which will be the geome- 
trical height of the windows, and from each of these points 
a line must be drawn to the vanishing point h. Where the 
line drawn from 18 passes between the lines 14 and 15, and 
16 and 17, it gives the perspective drawing of the top of each 
of the upper windows; and where the line drawn from 19 
passes between the same lines, 14, 15, and 16, 17, it gives 
the perspective drawing of the bottom lines of the upper 
windows. Supposing the lower windows to be of the same 
height as the upper ones, and that they are three feet from 
the ground, these distances must be placed on the line ▲; 
that is to say, from the bottom, 2, of the line a, must be set 
up three-twentieths of its length (three feet), as at 20, and 
above that one-fifth of the length of a (four feet), as at 21* 
From each of these points, 20, 21, a line must be drawn to 
the vanishing point h ; and where these lines pass between 
the lines 14, 15, and 16, 17j they give the perspective draw- 
ing of the top and bottom lines of the lower windows.* 

* The student should now draw in with a pen the strong lines, leaving 
the remaining lines, as well as the letters and figures, in pencil, and care- 
fully preserve his drawings, as he will find them always useful, and towards 
the end of the work they may save him much time and trouble. 
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It is hardly necessary to tell the student, that the dark 
lines in the plates represent only the object to be drawn, and 
that the faint lines are those used for finding the correct per- 
spective. In the foregoing example^ on the right side of the 
drawing, the student is made to comprehend a mode for 
finding the perspective distance and size of any object on the 
face of a building: the forms chosen — the windows — are 
rectangular figures, as being the must simple ; but the posi- 
tion and sice of any object, whatever may be its form, can 
be ascertained by the same rule. In our progress we 
shall endeavour to render intelligible the mode of putting 
a variety of forms into perspecUve; but, like everything 
else, it is necessary to proceed step by step, and to thoroughly 
understand one problem before proceeding to another. 

On the left side of the building the student is made to 
comprehend a mode for putting a pointed roof or gable in 
perspective ; and, simple as it is, it is surprising the number 
of errors constantly committed by the neglect of its use. 
The author has seen many paintings where the artist, from 
mere carelessness, has brought the point of the gable nearer 
to the line represented by ▲ than to the side represented by 
E, which is most ofiensive to the eye. Many of the Dutch 
and Flemish paintings show a great deficiency in perspective 
drawing ; and the great Teniers, notwithstanding his beautiful 
representations of still-life, sadly outrages perspective in some 
of his out-of-door scenes.* 

Problem II. — In the foregoing example, the mode for 
finding a point of distance is given upon a line above the 
horizontal line : but many instances occur in drawing per- 
spective where all the lines are below the horizon ; as, for 
instance, a chess-board placed on a table, where, even in a 
sitting position, every line must be below the eye, or the 

* There is an entertaining print by Hogarth, the title of which I do not 
reooUect, that would amnae, and at the tame time be naefnl to the young 
reader: in it he has oatraged perspective as.nrach as possible. The 
student would do well to ezamine it and find oat its errors. 
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squares on it could not be seen. The stadent dioidd plaoe a 
c]ie8»*boMKl belore him, so as to yiew it in the flame position 
ts that lepiestirted in the pbte. He most fiiet sketdi, to 
the best of Ida judgment, tiie square of the hoard a, b, c, ».*' 
The Uoe a must be dmwn over with a rule, to make it per^ 
feetlj stndght ; and ptralM to it, at the distanee the eye is 
abore the board, a knig Hne^ £, must be drawn across the 
pkiure to represeot the horisostal line. From the pomt 1-— 
the iMsarest lef^haad comer — ^in the direction of the sfcstdied 
line 9j draw a lino till it touch the horizontal line b at P, 
whidi wiii be the yanishiag point. From the point 2 — the 
nearest r%ht-hand corner of the board — a line must also be 
drawn to the Tanii^ttg point f. These two lines, b and d, 
represent the perspective inclinations towards the TMiiriiing 
poml of the two sides of the chess-board ; and the stu^nt 
will pcroeiye how easily the two sketohed lines are correctedi 
At tile distanee of from ▲ to c, and parallel to a, a Ime ranst 
be drawn between B and d, to tondi them at the points 3 
and 4. The linoB a, b, c, D, represent the outer lines of Aq 
^ess-board in perspectire. In order to regulato the perspec* 
tire widths of the squares, which graduallj diminish from the 
Hue A to G, it is necessary to find a point of dbtonce. The chess* 
boaid bdng a square, the student wiH understand that the 
line B, betwera 1 and 3, is the perspeetiye kngtii of ihe 
line A, betwera 1 and 2. If the student then rule a Ime 
from the point 2, making it pass through the point 9, and 
continue it up to the horixontal line, the point o, whero it 
touches, will he the point of distance, and will regulato the 
perspeetiye lengths of tl^ squares on the line B.t The line 

* Tbe dotted lines rsprcseat a ihetdi of die square (^ tba dMsit 
board* as it mii^t ba msde by a beginaer, to show with what hd^tj ^ 
very indifferent sketch may be corrected by rule. 

t H ift imMatrtnal i^ether the Ime b or t^ line n, eaah of wMch 
reprasents thepempeetif* lengdi of ▲, be takes for finding^ tiie pef^pee* 
ti^distaaaevof thotq[«ar«s« If tiie student miMBUffa off to the right of 
the point 2 a tjftm equal to tiw line j^, between 1 and 2, «ad ikwn its 
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▲ Bittst myw be dirided into eight parts; and from each of 
the -pomk of diyisien, yiz. 5, 6, 7, 8, 9, 10, 11, a line mnst 
be ^rawn to the Tankhing pdnt p. These lines r^reeent 
the graidoallj deefenii^ width of the squares from a to c. 
From eaeh of Hiese points-^ 6, 7, 8, 9, 10, 11-hi line 
most he drawn to the point of distsnee, 6 ; and where these 
lines inierseet the line b, at the points a, 5, c, <f, «, /, ^, thej 
represent the gradual cbcreamng length of each square from 
A to c. From each of these points of intersection, a, 5, <?, &c. 
a line parallel to the line ▲ mast be drawn till it meet the 
line D ; and theM lines, by their interseotions with those drawn 
from the points 1, 2, 8, to., grre the perspective re^eienta* 
^on of the whole 64 squares of the chess-board. The aher* 
nate squares are slightly shaded, to make the figure perfectly 
intelligible to ihe juvenile student. 

Here let it be undetstood, that when the four sides of the 
square, ▲, b^ c, d, are put in perspeetire, if, in order to find a 
point of distance, a line had been ruled from the point 1 
tiirongh the point 4, the point at which that line would touch 
the hoiizGQBtal line* wsuH giro a point of distance that would 
hare produced the same result; observing, that in this case 
the points of intersection, a, 6, e, <^ to., would have oome on 
tibe line i> instead of the Hne B. 

PmosLEM IIL — The student, in drawing this figure, 
must, aocor£ng to the exphmations given in Problem I., 
draw the nearest house, so £ftr as it is described, up to the 
lines kttered to a and ^sred to 8 ; observing that, with a 
view of exereking his ingenuity, ^ gable end is on the 
o^Msite side, — Hie letters and figures up to <i and 8 referring 
to nmilar lines in Problem I* 

In* order to determine the perspective width of the second 

eztramitf , ■, rale a Hue to the pofait of cBstance, it wffl hitersect tbe Ime 
c at 4, tin ptiDt determining the leng^ of thelkieD l>y meamof thehori*^ 
zoAtiA line dnewn fron tite pent 3 of Ae Hne b. 

* It BMMl be nndertteod that Ibe demiptioB here eommenced, and' 
eontintied to the end of this and the following paragraph, is not tiie 



y Google 



24 I'KllSFECTIVE FOH 8TUDBZXTS. 

and third houses, the same means might be used as emplojed 
for determining the position and width of the windows in 
Problem I. ; that is, a horixontal line might be drawn to the 
right of the point 1» the top of the line Ay and from any part 
of the horizontal line to the left of the line b a point might 
be chosen as a point of distance ; and from it a line drawn 
through the point 3 till it meet this horixontal line, would 
give the geometrical width of the house between its point of 
contact and the point 1. If two similar spaces were mea- 
sured off on this line to the right, to r^resent the geometri- 
cal width of the second and third houses, and from each of 
the points of division a line were drawn to the point of dis- 
tance, where these lines intersect the line o would be the 
perspective widths of the second and third cottages. If the 
reader has thoroughly understood the First Problem, he would 
now have no difficulty in putting the gables to these two 
further houses, on the same principles oa those used for 
drawing the first : but the author, in a long experience of 
teaching, has found so frequently that in the slightest varia- 
tion in the application of a rule the juvenile student is apt to 
get bewildered, that, at the risk of being thought tedious, he 
will repeat the mode necessary for proceeding. 

From each of the points of intersection on the Hue c, that 
determine the perspective widths of the second and third 
cottages, a perpendicular line should be drawn down to meet 
the line j ; and these two lines, with the portions of the lines 
€ and J lying between them, would represent the rectangular 
parallelograms of the second and third cottages, answering 
to that contained by the lines a, o, s, J, of the first. In each 
of these perspective parallelograms two diagonal lines should 

descriptioii of the mode hy which the gables in thif representation are 
drawn. It is given in order to impress on the mind of the reader what 
he has already done, and to accustom him to comprehend perspectiTQ 
drawing by general description. The stodent would do wdl» however, 
to draw the problem on a separate sheet, according to the description 
hereghren. 
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l>e drawn, correspondiDg with the lines l and M in the first ; 
and from their points of intersection two perpendicular lines 
should he drawn to touch the Hne o, similar to the line N 
drawn from the point 7 to 9. The line o ruled from the 
point 8 to the vanishing point a fixes the height of the first 
gable ; and as it is supposed that all three of the gables are 
of the same height, the line o would also determine the 
height of the gables of the second and third cottages : so that 
where the line o would meet the perpendicular lines just 
drawn, would be the points where the two sides of the gable 
must^meet. J'rom each of these points to the top of the per- 
pendicular lines right and left (corresponding to the points 1 
and 3 of the first gable) draw the sides of the gables, corre- 
sponding to the lines p and q of the first ; and in a similar 
manner any number of cottages with gables may be con- 
tinued on* 

Where many gables follow in succession, as in a long row 
of houses with gable ends, or with garret or other windows 
haying pointed tops, there is a rule for putting them in per- 
spective much more simple than the foregoing, the use of 
which, with a little extra attention, the student will fully 
comprehend. Let us suppose that on some part of the front 
of each of these cottages was fixed a clock-dial, and let us 
further suppose the time marked upon each dial to be a quar- 
ter to twelve : the hour-hand of the dial would then be per- 
pendicular, (or so nearly so, that, for the sake of our lesson, 
we must grant it to be perpendicular,) and the minute-hand 
in a horizontal position. To represent a series of dials with 
the hands in this position would not require any additional 
points, because the hour-hands, being perpendicular, would 
be parallel to the other perpendicular lines on the face of the 
building; and the minute-hands, being horizontal, would be 
drawn to the same vanishing point as the other horizontal 
lines on the face of the building: but if, instead of the hands 
of the dials indicating the time a quarter to twelve, they stood 
at ten minutes to five, they would then be at an angle both 
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with the horizontal and perpendicular lines of the building. 
It has been already remarked, that all lines that are geome^ 
trically parallel are drawn in perspective to the same yanish- 
ing point. Now if the hands of all these dials stand precisely 
at ten minutes to five, all the minute-hands must be parallel 
to each other, and all the hour^-hands must also be parallel, 
and certain points must be found by which the directions of 
the lines representing these hands may be drawn. The 
minute>hands of the dials pointing to the figure ten, the 
lines representing them must necessarily run upwards from 
the horizontal line, and some point must be found to repre- 
sent them above it ; but where, on the contrary, they point to 
the figure five, they would run downwards, and some point 
must be found to represent them below the horizontal line. 
These points are to be found on a line perpendicular to the 
horizontal line, either above or below it, and passing through 
the vanishing- point. 

As it would be with the hands of a series of dials just 
described, so is it with the lines corresponding with p and a 
in a series of gables, these lines being at an angle both with 
the perpendicular and horizontal lines of the building and 
with each other. By finding the respective vanishing points 
for these two lines, the student will not only be enabled to 
find the perspective directions for an infinite number of 
gables, but in drawing them they determine the perspective 
width of each building. 

To proceed with the drawing, which we left with the first 
house completed, as in Problem I. to the letter q and figure 8. 
Through the vanishing point o a long line r must be drawn 
perpendicular to the horizontal line, above and below it ; and 
the line p of the first gable must be continued upwards till it 
meet the line r at s, which will be the vanislung point for 
all the lines forming the left iddes of the gables ; all of which 
lines the student is aware are geometrically parallel. The 
line Q, the second line of the first gable, must then be con- 
tinued downwards till it meet the line r at t, which will be 
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the vanishing point for all the lines forming the right sides 
of the gables. From the point 3 a line must be drawn to 
the vanishing point s, which will ^ve the perspective direc- 
tion of the first line of the second gable : and where this line 
at 10 intersects the line o (which drawn from the point 8 
regulates the height of each gable), it determines the point 
where the two lines of the seoond gable meet ; and from it 
a line must be drawn to the vanifi^ng point t, which gives 
the perspective direction of the second line of the second 
gable. Where this line intersects the line o, which gives the 
perspective height of all the lines from which the lines of th4 
gables are drawn, it determines the perspective width of the 
second cottage, and from it the third gable is drawn pre- 
cisely as was the second from ijie point 3. By the same 
process a fourth, fifth, or more gables may be drawn, at the 
will of the artist; the three given are quite sufficient to 
enable the student to comprehend the rule. But one of the 
most important features of this mode of representing the 
gables, is the facility and accuracy with which the perspec- 
tive direction of the sloping line of the roof from the point 5 
on F is drawn* It is a conunon error to draw this further 
line T parallel to the line p; but the student will readily 
perceive, from the example before him, as also by looking at 
nature^ the inaccuracy of so doing — ^the further line v sloping 
much more than the line p. From the point 9, the point of 
the first gable, draw the line u to the vanishing point h ; 
this gives the perspective direction of the upper line of the 
roof : tben from the point 5 draw the line v to the vanishing 
point 8 ; and where this line int«*sects the line tj at 11 is a 
point corresponding to the point 9 on the line p. From each 
of the points of the second and third gables a line must be 
drawn to the vanishing point H, to give the direction of the 
upper lines of the roofs of the respective cottages, which 
completes the drawing. These additional points, s and t, 
are found to be valuable in various ways, as will be shown 
in our progress onward : they grea% facilitate the finding, 
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the positions of chimneys or windows on sloping roofs 
of houses, of towers or sT>ires on the sloping roofs bf 
ehurches, &c. 

The student will perceive that diagonal lines are put on 
the gahle end of each cottage, and that perpendicular lines 
have been drawn from their points of intersection (the per- 
spective centres of each gable end). This is done to demon- 
strate to the student that the mode of finding the points of 
the gables by means of the two vanishing points s and t 
produces the same result as that of finding them by means 
bf the diagonal lines; the perpendicular lines drawn from 
the intersections of the diagonals passing directly through 
the points of the gables found by the vanishing points 8 
and T. . * 

Problem IY. — In a note in a former part of this work 
we drew the attention of the student to the advantage he 
would find from using the diagonal lines. In sketching from 
nature, it is rarely possible — neither is it necessary — to have 
the actual measurement of the objects to be represented; 
most of the relative proportions of one object with another 
must depend on the eye of the artist ; but if the position and 
form of any one object be carefully drawn on one part of the 
&ce of a building, the position and form of any similar object 
in a corresponding part may be found by means of the diago- 
nal lines. The skeleton of the house is drawn in the same 
manner as in the last problem and Prob. I. For the advan- 
tage of having the references distinct, the figure is drawn 
rather larger ; in consequence of which the vanishing points 
are out of the picture, but they are referred to in the first 
and third problems as o and h ; and the student in makipg 
his drawing must necessarily have them. The points to 
which the figures referred in the former problems, being nn- 
necessary for our present purpose, are not marked ; and the 
references by figures here given relate only to the new rule 
about to be explained. 

The student must first, as before dfiscribed (Prob. I.), 
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draw all the lines of the house, with their letters a b, &c. 
for reference, up to the letter q, marking the respectiye 
vanishing points of each side, o and h. This done, he 
must sketch the position and size of the first window on the 
gable end of the house, and then with his T square draw 
correctly the lines 1 and 2, carrying them a little above and 
below the lines he has sketched for the top and bottom of 
the window. Now in order to get the relative distance of 
the second window from the line E that the first window is 
from the line A, it is necessaiy, from the point 3, where the 
line 1 intersects the diagonal line L, to draw a line to the 
vanishing point a. This line intersects the other diagonal 
line M at 4 : and through this point of intersection 4 draw a 
perpendicular line 5. The point 4 on the diagonal m cor- 
responds with the point 3 on the diagonal L, and the line 5 
drawn through it is at the same relative distance horn the 
line E that the line 1 of the first window is from the line A. 
To find the relative perspective width of the second window, 
from the point 6, where the line 2 of the first window inter- 
sects the diagonal L, another line must be drawn to the 
vanishing point a : and the point where it intersects the dia- 
gonal H at 7 corresponds with the point 6 on the diagonal L ; 
through this point 7 another perpendicular line (8) must be 
drawn, which corresponds with the line 2 of the first window, 
and the space between the lines 5 and 8 represents, relatively 
to its perspective distance, the same as that between the lines 
1 and 2. The ruler must now be placed on the line 1, at that 
point denoting the top line of the window, as a 9, and from 
it a line must be ruled to the vanishing point G : this will 
correct the original sketched line of the first window; and 
when it passes between the lines 8 and 5 it will represent the 
top line of the second window. The ruler must now be 
placed at the point on the line 1, that denotes the position 
of the bottom line of the window ; and from that point a line 
drawn to, the vanishing point g will give, where it passes be- 
tween the lines 1 and 2, the bottom line of the first window, 



y Google 



do nERSPBcnvB for stitdbnts. 

and where it passes between tlie lines 8 and 5, the bottom 
line of the second* 

In the first window, jost drawn, the perpendicalar lines 
forming the sides intersect the diagonal line l, as at 3 and 
6 ; and consequently the corresponding points on the diagonal 
line M are found easily, by rulrag at once from these points 
to the yanishing point o. But it happens sometimes that 
the windows are so situated on the (ace of a building, that 
their sides neither intersect nor touch the diagonal lines. In 
order to point out the mode of proceeding when the windows 
are so situated, we will take the other £dde of the building. 
We will suppose a window to be in the situation of that 
represented in the engraying near the line A, between that 
line and f: this being sketched, the diagonal lines w and 
X mnst be drawn. The student will here perceire that neither 
of the upright lines of this window touch the diagonal lines ; 
the student must therefore with his T square, continue them 
upwards till they meet the diagonal line x at the points 11 
and 12, and from each of these points draw a line to the 
yanishing point h. Where the upper line intersects the 
diagonal line w at 13, is a point corresponding with the point 
11 on the diagonal line x ; and where the lower line intersects 
the diagonal line w at 14, is the point corresponding with the 
point 12 on the diagonal line x. From each of these points 
(13 and 14; a perpendicular line must be drawn downwards; 
and the space between these two lines represents the perspec- 
tiye width of the second window, at its perspectiye distance 
from the line f, corresponding with the distance of the first 
window, from the line a. The upper and lower lines of the 
second window are found, as on the other side of the house, 
by continuing the lines of the top and bottom of the first 
window to the yanishing point H. 

Let ns now suppose that on the roof there are two garret 
windows, situated inmiediately oyer the two windows just 
drawn, of the same width, and each window haying a poiilted 
roo£ To find their width and position, the upright lines of 
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the windows just drawn must be continued up through the 
line D, which will form their ades. Let any point on the 
nearest of these upright lines be chosen, as at 15, to fix their 
height (the mode for getting a fixed height would be the 
same as that explained for getting the height of the gables, 
Problem I. 8, o), and from it rule a line to the vanishing 
point H ; this, crossing the upright lines already drawn, will 
giye the rectangular parallelograms of the garret windows 
in perspective : and as there are only two garret windows, 
and consequently only two pointed roofs, to be drawn, the 
readiest way will be to find the situation of the points by 
raising perpendicular lines from the intersection of the dia- 
gonal lines of each parallelogram. The pointed roofs of these 
two windows are here drawn, and the lines used for finding 
them left; but it would be quite superfluous again to go 
over the explanation of drawing them. In order to find the 
side of the first garret window, it is necessary first to draw a 
line from the point of the gable to the vanishing point o, as 
also from the point 15 to the same vanishing point, which 
lines will represent the perspective direction of the upper and 
lower lines of the roof of the garret window, — and which, the 
student must understand, in the real object are parallel to 
the horizontal lines on the gable side of the house. To find 
the points where these two lines terminate on the roof of the 
house, will require a little attention : the rule is similar to 
that employed for finding the directions of the gable in 
Problem III. The student must first find the vanishing 
point for the line p of the gable of the house. The lines of 
each of the sides of these windows, where they touch the 
roof, are in reality parallel to the line p of the gable (because 
the whole side of the roof is a uniform slope), and must con- 
sequently vanish to the same point ; therefore, from the point 
16, where the upright line of the window touches the lower 
line of the roof of * the house, a line must be drawi^ to the 
vanishing point s ; and where this line intersects that drawn 
from the point 15 to the vanishing point o at 17, is the point 
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marking the spot where the lower line of the roof of the garret 
window touches the sloping roof of the house. To find the 
point where the upper line of the roof of the garret window 
touches the sloping roof of the house, is a little complicated ; 
and to render it quite clear, an additional figure is introduced. 
Fig. 2 is drawn up to the point marked 1:7 of Fig. 1. The 
window here drawn contains the lines of both sides» as if it 
were transparent. The student will observe that the point of 
the front of the gable comes directly on a line, exacUj mid* 
way (perspectively) between the two sides ; consequently, the 
point at the back must come on a line midway between the 
sloping lines on the roof forming the two sides; from the 
points 3 and 1, two lines have been drawn towards the van- 
ishing point s. Where the line drawn from the point 3' 
meets the line drawn from the point of the gable 5 to the 
vanishing point o at 6, is the point where the two sides of 
the roof join ; and a line drawn from the point 6 to 4 will 
complete the drawing of the first garret window. The student 
will observe, that where the line drawn from the point 1 to 
the vanishing point s intersects the line drawn from the 
point 7 to the vanishing point a at 8, the lines forming the 
triangle 1, 7, 8, represent the farther side of the window, and 
correspond with the lines forming the triangle 2, 9, 4, the 
near side ; the lines forming the triangle 4, 8, 6, represent 
the form of the gable on the sloping roof of the house, and 
correspond with the lines forming the triangle 7, 5, 9. The 
garret windows in the drawing (Fig. 1) must now be com- 
pleted, in the manner described in Fig. 2 ; and the highest 
line of the roof of the house, tj, with the extreme line of the 
dope, V, drawn to their respective points, as in the preceding 
problem (III.) ; and this figure will be finished. 

The rules given in this and the preceding plate will be 
found useful for drawing the division^ of tiles or slates on 
the roolt In Fig. 3, that portion only of the drawing of the 
house is introduced necessary for the purpose. The lines 
A9 o, D, F, p, u, V, are drawn as before described. From 
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the point of the gable a horizontal line must be drawn to the 
left, to represent the geometrical length of the perspective 
line u ; this geometrical line must be divided into as many 
equal parts as there are tiles in each row, and a point of dis* 
tance found, to give the perspective positions of these several 
divisions on the line u. These being found, a line must be 
drawn through each from the vanishing point s to the line d, 
which will give the correct perspective direction of the divi- 
sions of the tiles or slates. From the point a, a horizontal 
line must be drawn to the right, to represent the geometrical 
length of the near half of the line o ; and this geometrical 
line must be divided into as many equal parts as there are 
rows of tiles on the roof, and a point of distance found to get 
the perspective positions of these points on the near half of 
the line c. These divisions, however, are required on the 
line p, and from each point of intersection on c a perpendi- 
eular must be drawn till it touch the line p, and from each 
point of contact a line must be drawn to the vanishing point 
• H, which, by their intersections with the lines drawn between 
u and D, give the relative forms and positions of the different 
tiles ; as the lines crossing each other in Prob. II. represent 
the 64 squares of the chess-board. The tiles may be of various 
forms ; but we do not attempt to do more at present than 
point out the mode of finding the perspective distances. The 
student may easily, on these, draw any form of tile that may 
happen to have been used, as in the example just given. 

The rules employed in this problem will be found ex- 
tremely useful ; the positions of all the objects in Fig. 1 are 
found without the necessity for using a point of distance, the 
diagonal lines answering for that purpose : they produce 
equal correctness, and save time and labour. The rule for 
finding the triangle 8, 6, 4, in Fig. 2, will be found useful 
in drawing roofs of buildings, where the pointed ends slope 
back as well as the sides ; a mode of construction very com- 
mon in old buildings, especially abroad, and not unfrequently 
met with in the roofs of country churches. 

c 3 
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Before proceeding to tHe following pages, the author 
strongly reconunends the student to choose certain familiar 
articles composed of straight lines, and endeayonr to put 
them in perspective, according to the rules already explained. 



CHAPTER III. 

It is now necessary to advance a step fiEtrther. We trust the 
directions for drawing the foregoing problems will be found 
sufficiently clear to enable the young jstudent to draw the 
superficies of any object of simple form represented by 
straight lines : thicknesses, such as the width of objects, 
like windows, doors, &c., have been purposely omitted in 
the preceding problems. The rules for drawing these 
thicknesses are the same as those employed in drawing the 
superficial forms, but demand a considerable number of 
additional lines; these would tend seriously to embarrass 
the student, from their complication : it is therefore thought * 
advisable to postpone this portion of our work, till the reader, 
by gradually accustoming himself to this mechanical draw- 
ing, will be less liable to become perplexed with a multi- 
plicity of lines. We will therefore proceed with some rules 
necessary for drawing curves in perspective; and, as the 
most simple, we will commence with the circle. 

Let us suppose that a series of semicircular arches were to 
be drawn in, perspective. We trust that the reader has so 
fJEir profited by the foregoing examples, that he would have 
no difficulty in finding the width of each arch, the width of 
each column, pilaster, or pier between the arches, and their 
gradations of height. All this can be accomplished by the 
use of a common ruler, because it can be done by means of 
straight lines : but no ruler has yet been invented that will 
enable the student to draw the changes of forms taken by 
curves in perspective. The mode of proceeding is, first to 
draw geometrically the curve intended to be represented in 
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perspective, and througli this geometrical figure to draw in 
certain directions various stiaigbt lines, that shall intersect 
or touch one another in certain points of the curve ; to put 
these straight lines in perspective which will change the 
relative positions of the various points, and through them, 
by hand, to draw the curve in perspective. In this Fig. 19. 
diagram (Fig. 19) for instance, we have a circle 
drawn; and in order to find certain points in this 
circle, that will enable us to put it in perspective, 
it is enclosed in a square ; and the student will perceive that 
the circle touches at four points of this square, exactly at the 
points of contact of the two cross lines. Nothing can be 
more simple than to put the six straight lines of this diagram 
in perspective ; which, when done, would furnish four points 
through which the curve line forming the circle in perspec- 
tive must be drawn. But four poifits are not found sufficient 
for the representation of a circle in perspective; we must 
therefore find some additional points, by adding Fig. 20. 
to the straight lines already drawn, two diagonal 
lines (Fig. 20). The student will here observe that 
these diagonal lines intersect the line of the cirdeT 




at four other points, exactly midway between those in the 
former diagram. Let us now proceed to construct the figure. 
Problem Y. — ^The student ought now, without assistance, 
to be able to put in perspective the square, the diagonal lines, 
and the perpendicular and horizontal lines that pass through 
the centre ; but that no error may by possibility occur, we 
will give him a little aid. First, below the ground line, of 
any size that mf^y be required, he must construct a geome- 
trical figure similar to the second diagram given in the 
preceding paragraph, and taking the upper line of the square 
of this diagram for his first line, draw the square in per- 
spective;'*' then from the opposite comers draw the two 
diagonal lines : from the point 1 draw a line to the vanishing 

* By referring to the drawing of the chess-board , Problem 11., the 
of drawing the square in perspectiye will be found. 
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point, and through the centre of the square (where the 
diagonal lines intersect) draw a horizonual line across, from 
the line d to the line E, to the points 4 and 2. The student 
will here perceive that he has put in perspective the straight 
lines contained in the second diagram ahove, and found the 
four points contained in the first: viz. the points marked 
1, 2, 3, 4 of the geometrical drawing here given. It was 
observed, in the foregoing paragraph, that certain, straight 
lines must be drawn, that shall intersect or touch one anothei: 
at certain points of the curve, &c Now the student will 
perceive that the diagonal lines drawn in the second diagram, 
though they intersect the line of the circle, have no points of 
intersection with any other straight lines, and that therefore 
these diagonal lines in the perspective drawing in this stage 
are quite useless: in order, therefore, to find the points 
where the diagonal lineE^ intersect the circle, we must have 
two additional straight lines. In the square of the geome- 
trical drawing on each side, through the points where the 
diagonals intersect the circle, draw a line running from the 
top to the bottom line of the square, as the line A passing 
through the points 6 and 7, and touching the bottom line of 
the perspective square at 9, and the line b passing through 
the points 5 and 8, and touching the bottom line of the per- 
spective square at XO. From each of these points 9 and 10 
a line must be drawn to the vanishing point ; and wh^re the 
line drawn from the point 9 intersects the first diagonal, it 
gives a point corresponding with the point 6 in the geome- 
trical drawing ; wher^ it intersects the second diagonal line, 
it gives a point corresponding with the p«int 7. In like 
manner the line drawn to the vanishing point from the point 
10, at its intersections with the diagonal lines, gives two 
points corresponding with the points 5 and 8 of the geome- 
trical drawing. 

The perspective positions of the whole of the eight points 
being thus found, the student must carefully draw the curve 
to represent the circle, touching the points 1, 2, 3, 4, and 



y Google 



PEBSPECTIYE FOB STUDENTS. 37 

passing tlirough the points 5, 6, 7, 8. This mode is generally 
found sufficient for all ordinary purposes ; but where circles 
are required to be drawn in perspective of very large di- 
mensions, more points of intersection may be found in the 
geometrical drawing : these do not at all increase the diffi- 
culty, on the contrary, the curve line is drawn with more 
ease and accuracy ; but the multiplicity of lines would be apt 
to puzzle the student, and, as we before remarked, the fore^ 
going is quite sufficient for all ordinary purposes. 

Let us suppose that the circle just drawn represents the 
spot on which a column is to be erected, and that a row of 
these columns is to^ be built ; that the columns are to be 
distant from each other exactly their own width, and that 
the circle is marked on each spot where a column is to be 
erected. In order to represent this in perspective, it is first 
necessary to find a point of distance : this must be done by 
the same rule employed in Problem II. (the finding the 
point o). The student must first find the proper distance for, 
and afterwards draw, the perspective square in which the 
circle is to be drawn* To find the distance, he must measure 
off on the ground line, and on the opposite side to where he 
has fixed his point of distance, two spaces of the width of the 
geometrical square; and from each point of division, 11 
and 12, a line must be drawn to the point of distance c. 
Where the line drawn from the point 1 1 intersects the line 
p at 13, it gives the perspective distance between the two 
circles; and where the line drawn > from the point 12 inter- 
sects the line d at 14, the space between that point and the 
point 13 represents the left side of the square in perspective 
in which the second circle is to be drawn. From the points 
^3 and 14 two horizontal lines must be drawn to touch the 
^ne E at the points 15 and 16. These two lines, with 
the portions of the lines d and e between their extremis* 
ties, form the four sides of the square in perspective in which 
the second circle is to be drawn. From the points 13 to 16 
-and 14 to 15 draw two diagonal lines, and through their 
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points of intersection diaw a horizontal line between the 
lines D and b. The line running from the point 1 of the 
first square, in passing through the bottom and top lines of 
the second, gives the points corresponding to the points 
1 and 3 in the first. The line running from the point 9 of 
the first square, where it intersects the diagonals of the 
second, gives the points corresponding with the points 6 and 
7 of the first : in like manner, the line running from the 
point 10, at its intersections with the diagonal lines of the 
second square, giyes the points corresponding with those 
marked 5 and 8 in the first ; and the horizontal line passing 
through the centre of the second square, giye% at its points 
of contact with the lines d and e, points corresponding with 
the points 4 and 2 in the first The whole of the eight 
points being thus found in the second square, it remains only, 
as before described, to draw the curye line through them, 
which will represent the perspective position and form where 
the base of the second column is to be placed. Bj continuing 
in this manner, a third, fourth, or an j number of circles may 
be drawn at their perspective distances : the two given* are 
quite sufficient to illustrate the rule. 

It may here be well to remark, that every circle correctly 
drawn in perspective forms a perfect ellipse, whether, from 
the position from which it is viewed, it appear broad or 
narrow. By those who understand perspective but imper- 
fectly, this is frequently denied: and their disbelief arises 
from their mistaking the ^ddle horizontal line for the axis 
of the ellipse, whereas it simply divides the circle into its 
perspective halves. If all the lines serving to draw the curve 
were to be erased, and the curve left ; if its proper axis (a 
long straight line, that divides it longitudinally into two equal 
parts,) were to be found, it would show that the curve forms 
a true ellipse. 

Problem VL — ^By the application of the same rule as that 
explained in the foregoing problem, with a little variation 
in the manner of employing it^ an arcade or suocession of 
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arches may be put in perspectire ; a small geometrical draw- 
ing (a d) or deyation of which is placed at the side of the 
problem, and is drawn to a scale of one-fourth of the per- 
spective drawing. 

Let the student first draw an elevation similar to the one 
in the plate, of one-fourth the size he intends to make his 
perspective drawing; and then let him draw the perpendi- 
cular line A by measurement from it, and at the supposed 
height of a figure (or his eye from the ground line) draw the 
horizontal line across his picture. To the best of the judg- 
ment of the artist, from the point 1 (the top of the line a) let 
him sketch the perspective inclination of the line b, and con- 
tinue it till it meet the horizontal line : the point at which it 
touches will be the vanishing point. From the point 2 (the 
bottom of the line a) the line o must also be drawn to the 
vanishing point These two lines b and o represent the per- 
spective directions of the upper and lower lines of the struc- 
ture. The student will find, by referen<9e to the geometrical 
drawing, that the height of each arch is three-quarters the 
height of the whole structure ; the width of each arch, one- 
fourth ; and the width of each pier, between the arches^ one- 
eighth of the height of the structure. If the student mark 
ofl*, on the line a, three-fourths of its length from the point 2, 
as at the point 3, it wiU mark the real geometrical height 
of the arch ; and from this point 3, if he rule a line, d, to the 
vanishing point, it will determine the height of the respective 
arches as they recede from him. The perspective distances-— 
that is, the perspective width of the piers and arches — ^may be 
found on the line b by the same rule as that employed for 
finding the position and width of the windows in Problem I.* 
A long horizontal line (b) must be drawn from, and to the 

* They might be found with equal correctness on the line c, firom the 
ground line, by employing the rule giren in Problem II. for finding the 
squares of the chess-board. Two lines are drawn from similar distances 
on the ground line to those on the line m, to show that the points of Inter- 
itction are the same. 
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left of the point 1, to represent the geometrical line of the top 
of the structure, and on it must be marked the geometrical 
width of the several piers and arches ; as from 1 to 4, the 
geometrical width of the first pier (one-eighth of the line a) ; 
from 4 to 5, the width of the first arch (one-fourth of the 
line a). The student should now, if he were sketching from 
nature, draw lightly with his pencil the first arch by eye, or 
mark, as at the point 6 (on b), the distance of the nearest 
side of the arch to the line a ; and through this point rule a 
line from the point 4 till it meet the horizontal line ; its point 
of contact will be the point of distance. From the point 5 a 
line must also be drawn to the point of distance, intersecting 
the line b at 7. These two points, 6 and 7, corresponding 
on the perspective line u with the points 4 and 5 on the 
geometrical line b, give the perspective width of the first 
pier and arch ; and from each of them a perpendicular line 
must be drawn till it meet the line c. These two lines cor- 
respond with the lines a and b in the elevation a d. 
The student will. observe that the arches are all formed of 
semicircles; consequently, he will only have to construct 
semicircles for finding the points for the curve on the geo- 
metrical line B ; therefore on this line, placing one point of 
the compasses at 8, from the points 4 to 5 describe a half- 
circle ; from the points 4 and 5 draw upwards two perpendi- 
cular lines, and parallel to the line E, so as just to touch the 
top of the semicircle,* a line meeting the two perpepdiculars 
at the points 9 and 10. The semicircle will thus be enclosed 
in a half- square. From the point 8 a line must be drawn to 
each of the comers 9 and 10 ; and through the points where 
these lines (which represent the upper halves of two diagonal 
lines) intersect the semicircle, two perpendicular lines must 
be drawn to touch the line B at 11 and 12 : if the student now 
draw a perpendicular line from the point 8 till it meet the top 
of the semicircle, he will perceive, by comparing it with the 

* Straight lines touching a curve hi this manner are called tangents. 
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preceding problem, that he has drawn the npper half of the 
geometrical figure there represented for drawing a whole circle* 

The line d being that which regulates the height of the 
several arches, the points 13 and 14, given bj the intersec- 
tions on it from the perpendicular lines drawn from 6 and 7, 
represent the perspective position of the points 9 and 10 of 
the geometrical drawing : the points 4 and 5 must now be 
found, for which purpose the geometrical height of the half- 
circle must be set on the line a below the point 3 (respresent- 
ing the height of the top of the arch), as at 15 ; and from this 
point rule a line to the vanishing point. Where this line 
intersects the perpendicular lines at 16 and 17, drawn from 
the points 6 and 7, are the points corresponding with 4 and 
6 of the goometrical drawing on e. To find the points 11, 
3, 12 on E in the perspective drawing, a line must be drawn 
from each of them to the distance point; and from their 
points of intersection on the line B, perpendicular lines must 
he drawn to the line f at 18, 19, 20y which are the perspec- 
tive positions of the points 1 1, '6, and 1 2. From the point 1 9 
to each of the corners 13 and 14 a line must be drawn, which 
will complete the perspective drawing of the straight linea 
in the geometrical figure erected on the line e. The curve 
must be drawn as in the former problem, through the points 
corresponding with those of the geometrical elevation. 

To continue the line of arches^ Another space of one-eighth 
of the line A must be measured off on the line e, for the 
width of the second pier, and beyond that a space of one- 
fourth of A, for the width of the second arch, as from 5 to 
21, and from 21 to 22. From these points, lines must be 
ruled to the point of distancei and the sides of the second 
arch (c d of the geometrical drawing) must b^ drawn on the 
perspective drawing, in the same manner as the sides a 5 of 
the first arch. To find the points between 21 and 22 (23, 
24, 25), corresponding with the points 11, 8, and 12, between 
4 and 5, it is not neoessary again to construct a geometrical 
iigure^ similar to the one for finding the points for the first 
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arch, because the space between 21 and 22 being exactly the 
same as that between 4 and 5, these corresponding points 
must come at precisely the same distance from eadi other, 
and maj therefore be measured off with a pair of compasses, 
the points of the geometrical distances for the second arch 
(on e) corresponding with the points of the first, thus: 
^> il» A> H' A' ^^® °^^® ^^ drawing the second and fol- 
lowing arches in perspective is preciselj similar to that em- 
ployed for drawing the first: in the example given, all the lines 
necessary for drawing the second arch are introduced, but with- 
out the references. The three remaining arches are drawn, 
but the lines used for finding them are purposely omitted. 

There is another mode of applying this rule, equally correct, 
which it is desirable for the student to understand. The 
lines A, B, D, E, and F (Fig. 2) must be drawn as in the 
preceding example (Fig. 1). The lines d and f being drawn, 
the points 3 and 15 must have been found ; let that portion 
of the line a between the points 3 and 15 form the left side 
of a half-square, similar to the side 5, 10, of the one erected 
on the line e. Fig. 1, and upon this line construct a half- 
square of the same dimensions as that on e, and describe 
within it a semicircle. From the centre point draw to the 
two upper comers lines corresponding with the lines 8, 9, 
and 8, 10 ; and from the same centre point draw a perpen- 
dicular line to touch the top of the half-circle, and you will 
then have a geometrical figure similar to the upper half of 
the second diagram in the introduction to Part III. 

The variation in applying this rule consists in the mode of 
finding the points of intersection of the diagonal lines with 
the curve. In placing the geometrical drawing at the side 
of the line a, instead of on the line b, it is necessary for 
finding these points in perspedive (marked a and b in Fig. 2), 
to draw through them a horizontal line to touch the side 
(as at e), instead of two perpendicular lines to give the points 
at the bottom of the half-square ; and from this point <?, a 
line (o) must be drawn to the vanishing point The points 
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13 and 14, and 16 and 17, are found as in Fig. 1 ; and the 
student must now find, by drawing a perpendicular line 
dividing the arch into its perspective halves,* the point cor- 
responding with the point 19 of Fig. 1, and from it draw a 
line to each of the points 13 and 14. The line o, where it 
intersects the diagonal lines of the half-square in perspective, 
will give the points corresponding to the points a b in the 
pkin at the side, through which to draw the curve, and in its 
possage towards the vanishing point would give the corre- 
sponding point for every arch. In the example here given, 
those lines only are used that are absolutely necessary for 
the explanation of the rule ; the student will do well to draw 
the whole figure with the five arches on this plan. 

Problem YII. — ^The reader has, doubtless, at one period 
or another, been in some place where he has seen a row of 
arches straight before him, such as the Burlington Arcade, 
the side aisle of a church, &c. Let him suppose, then, that 
he is standing before a row of arches, and in such a position 
as that the point of sight (in this case, also the vanishing 
point,) be exactly in the middle, between the two ades of 
the arch. 

Fig. 1. The student must first draw the elevation of the 
first archway : this is so extremely simple, that it scarcely 
needs any directions. Having drawn the external lines^ 
0, by Cy the ground line, and the horizontal line, draw the 
sides of the archway a and b, up to the points 1 and 3 (from 
where the curve springs), and draw a horizontal line between 
these two points : from the centre of this line, at the point 5, 
with a pair of compasses describe a semicircle from the points 

* The student, it is to be hoped, recollects that the centre of any 
rectangular parallelogram in perspective is found by the intersection of 
its diagonal lines. The figures 6, 7, 13, 14, represent the four corners of 
a rectangular parallelogram in perspective, as do also the figures 13, 14, 
16, 17, and 6, 7, 16, 17. If the student, in any one of these, draw two 
diagonal lines, as from 7 to 13, and from 6 to 14, and through this point 
of intersection draw a perpendiodar line to f, it will ^ve the point (19) 
required. 
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1 and 3. From each of the points 1, 2, 3, 4, draw a line to tlie 
vanishing point.* The student must now on the line c (drawn 
from the point I to the yanishing point), mark the distance 
of the second arch from the first, as at 6, and from this point 
draw a perpendicular line till it touch the line d, at 7* From 
the line a, through the point 7, draw a horizontal line, till it 
touch the line B ; and from the point 8, where it intersects the 
line F, draw a perpendicular line to meet the line e at 9. The 
points 6, 7, 8, 9, are the points of the second archway, cor- 
responding with the points 1, 2, 3, 4 of the first. Draw a 
horizontal line between the points 6 and 9 ; and from the 
point 5 draw a line to the vanishing point : where this line 
intersects the line 6 to 9 just drawn, at 10, with a pair of 
compasses open to the distance of from 10 to 6, or 10 to 9, 
which are equal, describe another half-circle ; this completes 
the second archway. 

We will suppose the archways to be equidistant from each 
other, and that the distance between each is a space equal to 
from A to B. In order to find the relative distance the third 
arch appears from the second that the second appears from 
the first, we must find the point of distance, which may be 
found in a similar manner to that employed in the Problems 
II. and V. From the point 4, passing through the point 7, 
a line must be drawn till it meet the horizontal line ; the 
point of contact is the point of distance. To the right hand, 
from the point 4, two spaces must be measured off on the 
ground line, each equal to the space between a and b, as at 11 
and 12 ; from each of these points a line must be ruled to the 
point of distance, and where they intersect the line d they 
give the points determining the perspective distances of the 
third from the second arch at 13, aiyl the fourth from the 
third at 14. The mode of drawing the third archway is 
similar to that employed for the second, with this difference 
only, that the perpendicular line must be drawn up from the 

* This point has already been settled to be placed midway between 
the two sides of the arch. 
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point 13 on D to tlie line o; whereaa the second arch was 
commenced by drawing a perpendicular line down from the 
point 6 on to the line d. To draw the third archway, 
raise a perpendicular line from the point 13 till it meet the 
line c at 15 ; from 15 draw a horizontal line till it meet the 
line E at 16; from 16 draw down a perpendicular line to 
meet the line f at 17 ; draw a horizontal line between 15 fknd 
16, and from the point midway between them describe a 
third semicircle; this completes the third archway. The 
fourth is drawn in a similar manner, commencing at the 
point 14 ; and a fifth, sixth, or indefinite number, may be con- 
tinued by the same rule. 

If, however, instead of being placed exactly in the middle, 
between the two sides a b of the archway, the spectator had 
placed himself a little on one side — as opposite the point 
marked a on the horizontal line, the arches would have had a 
rery different appearance. Viewed from this position, more 
of the left side of the inner archways would be yisible, 
and the right side of the first archway would entirely exclude 
the view of the right side of the inner ones. The appearance 
of the archways, as seen from this position, would be as 
represented in Fig. 2. 

In this example there are neither letters nor figures of 
reference : the mode of drawing it is exactly similar to that 
employed in Fig. 1, the position of the yanishiog point only 
being altered. The student will observe that the right side 
of all the inner arches is hidden by the first, and that a por- 
tion only of their semicircles is seen ; nevertheless, it is best 
to complete each archway in the drawing, to insure correct- 
ness ; and this would be more neoessary if it were drawn in 
oblique instead of parallel perspective. A few of the lines 
are left, to assist the student in his drawing the figure. 
Fig. 3 we shall have to consider in a more advanced part 
of the work. 

Problem VIII. — ^In the introductory portion of this 
work, it will be recollected that some observations were 
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made respecting circular objects ; and the varioua forms they 
took, according to the' pontions from which they were seen, 
was funiliarly explained by the example of a conunon bowL 
It has already been remarked, that all perspectire represen- 
tations of circles form perfect ellipses;* but the width of 
these ellipses yaries according to the distance the circular 
form is placed above or below the eye of the spectator. To 
illustrate this, a column, composed of five distinct pieces, is 
chosen, and the spectator is supposed to view it from such a 
position as to bring the vanishing point (p) exactly in the 
centre of the column, and midway between the top and bot- 
tom. The student will understand that the joints of a circu- 
lar column are circular, like the top and bottom, and that the 
forms of the curves of the joints vary in appearance accord-^ 
ing to their distance above or below the eye of the spectator. 
The student will observe that the curve Or ellipse a, the base 
of the column, from being at the greatest distance below the 
eye, is much broader than the curve b, representing the first 
joint ; that the second joint of the column o, from its being 
exactly level with the eye, forms only a straight line ; for if 
the student imagine, that instead of this joint he had before 
him a thin circular plate, from its being exactly level with 
his eye, it would be impossible to see either its upper or 
lower sur&ce, and consequently could only be represented 
by a straight line. The curve D, from being the same 
height above the eye that the curve b is below it, forms 
a precisely similar ellipse; and, for the same reason, the 
ellipses a and b are also similar : this the student will readily 
perceive by turning the example upside down. The curves 
D and E, from being above the eye, show the upper half of 
the curve ; the curves b and a, from being below the eye, 
show the lower half. 

In order that the student may fully comprehend the draw- 

* The only exception is where the coire comes, as in the joint c of 
this figure, exactly on a level with the eye of the spectator, in which cape 
it is represented by a straight line. 
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iog of this problem, let him cut five square pieces of card, 
and draw on the £0.00 of each of them a figure similar to the 
diagiam represented in the plate ; and through each card, at 
the pmnts a, 5, c, S, and 1, 2, 3, 4, 5, 6, 7, 8, pierce a hole, 
as also through the point at the centre. This done, let him 
place ihe cards one over another, so that the various points of 
each card shall lie under and oyer thh corresponding points 
of the others. In this position of the cards, let him put a 
piece of stick or wire, the length of the column, through the 
c^tre holes, and separate the cards on this stick to an equal 
distance one from another, always keeping the corresponding 
points on the cards in the same relative position. If the 
student were now to put a straight piece of wire (a common 
knitting-needle will answer the purpose) through any one of 
the points of the top cards, and holding it perpendicular, 
were to push it downwards, it would pass through the 
corresponding holes in the four cards underneath. By 
clearly understanding this, the student will find his progress 
through the problem greatly facilitated. 

The student must first draw the square, and find the points 
in perspective, corresponding to the points in the diagram, 
for drawing the curve of the base of the column. This is 
fully explained in Problem Y., with this dight variation, 
that the vanishing point in this drawing is placed in the 
middle of the object to be represented, instead of at the side : 
this done, he must letter and figure the several points to 
correspond with the letters and figures on the points in the 
diagram, as the points a, by Cy d, 1, 2, 3, 4, 5, 6, 7, 8. 

From the points d and e draw two perpendicular lines, g 
and H, each four times the height of the side of the square 
of the diagram, marking on each line the divisions of each 
fourth, as at the several points marked e and d^* and draw 

* The gtudent mtut understand that the same figarea and imaU 
letters are employed as referencee for the corresponding points in each 
of the sqnares, and that the scTeral squares, with their first line and the 
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a borisontal line between the lines g and h, from eacli poinl^ 
<; to d^ np to the top. The first three of these horizontal 
lines, B, o, and d, represent the first line of the three squares 
in which the cnrres to represent the joints are to be drawn : 
the fourth line, B, represents the first line of the square in 
which the curve to represent the top of the column is to be 
drawn. From each ot the points c dy the extremities of the 
lines B, i>, E, a line must be drawn to the vanishing point p, 
as the lines j, k, l, m, n, o.* 

Bj reference to the cards, in the position before described, 
the student will perceive that the circles drawn on them are 
in a similar position to that of the top and bottom, and the 
three joints of the column; and that a perpendicular line 
passing through any one of the points, representing oertiun 
points in the circle on the top card, would pass through the 
corresponding points in the cards beneath. So is it in the 
perspective drawing ; the corresponding points in the several 
perspective squares lie exactly one over the other, and will 
be found by means of perpendicular lines. 

From the point a of the first square a, a perpendicular 
line p must be drawn till it meet the line J of the square e 
at a ; and from the point h of the square A, a perpendicular 
line R must be drawn till it meet the line k of the square e at 
h ; by drawing a horizontal line between these two points 
a and h (square e), the square e will be completed. The 
student must here understand that the several lines J, L, and 
N, drawn from the points d to the vanishing point, represent 
the perspective directions in each of the squares b, d, and 
E, of the line d — a of the diagram ; and that the line p is 
the perspective representation of the wire passing through 

carve drawn wiihin them, are alike designated by their respectiTe letters, 

A, B, C, D, B. 

* The middle joint o being represented by a straight line, no points 
can be reqaired on it. It wUl only be necessary to determine its per- 
spective width, which will be done in determining the width of the other 
cnrres. 
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the points a of tbe cards : consequently, where the line p 
intersects the lines N, l, and J, it gives the perspective posi- 
tions of the points a in the several squares B, d, and e. In 
like manner the lines k, m, o, running from the point c to 
the vanishing point, represent the perspective directions in 
each of the squares of the line c — b of the dbgram ; and tbe 
line R is the perspective representation of tbe wire passing 
through the several points b of the cards ; consequently, the 
points at which this line intersects the lines K, M, and o, are 
the perspective positions of the several points b in the respec- 
tive squares B, d, and e. The student must now draw a 
horizontal line from the points a to 5, in each of the squares 
B and D ; and then, in each of the three squares b, d, e, he 
must draw the diagonal lines from the points d to by and from 
a to c. 

From the point 7 (square a), the point designating tbe 
extremity of the perspective circle to tbe left, a perpendicular 
line s must be drawn till it meet the line J (square e) ; and 
from the point 3, tbe extremity of tbe perspective circle on 
the right, a perpendicular line t must be drawn to meet the 
line K (square e). These lines s and x, represent the two 
sides of the column, and are the perspective delineation of the 
wires passing through the holes 7 and 3 of the cards : conse- 
quently, where the line s intersects the lines representing in 
perspective the line d — a of the diagram (those portions of the 
lines J, L, and n, between the letters d and a), it gives the 
perspective positions of the points 7 in the respective squares 
B, D, and E. In like manner, where the line t intersects 
those portions of tbe lines k, m, o, between tbe letters c and b 
(representing the line of the diagram c — b in perspective), it 
gives the perspective positions of tbe point 3 in the respective 
squares b, d, and £• 

The student must now, from the point 5 of the square A, 
draw a perpendicular lino u, till it touch the top line of the 
square e; and this line, from the spectator being placed 
exactly in tbe centre of tbe column, will answer for a per- 
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pendicular line that shonld be drawn from tbe point 1, square 
A, till it toacb the further line of the square e. This line Vy 
then, represents in perspective the wires passing through the 
holes 5 and 1 of the cards, and designates at its intersections 
on the first line of each square the point corresponding with 
the point 5 of the diagram ; and at its intersections with the 
further line of each square it designates the positions of 
the points corresponding with the points 1 of the diagram. 
The student will perceive that he has now, in each of 
the perspective squares, points for drawing the curves cor- 
responding with the points 1, 3, 5, 7 of the (Uagram ; he 
must now find the remaining points, 2, 4, 6, 8, in each of the 
squares. 

From the point 6 on the diagonal line <^— -&, square a, a 
perpendicular line v must be drawn, till it touch the diago- 
nal line d — ^, square e. This line v represents in perspec- 
tive the wire passing through the holes 6 of the five cards ; 
and where it intersects the several diagonal lines d — &, m 
the respective squares b, d, e, will be a point corresponding 
to the point 6 in the diagram. In like manner, from the point 
4 on the diagonal line o — a, square A, a perpendiculaj' line x 
must be raised, till it meet the diagonal line c — a, square E. 
This line x representing the wire passing through the points 
4 of the cards, will give, at its intersections on each of the 
diagonal lines c — a, a point corresponding with the point 4 
on the diagram. Similar to the preceding perpendicular 
lines V and x, the two others, t and z, must be drawn from 
the points 8 and 2 on the diagonal lines c — a and d — by 
square A, to meet the corresponding diagonal lines e — a 
and d — 5, square B ; these will give the perspective repre- 
sentations of the wires passing through the holes 8 and 2 of 
the five cards. Where the line t intersects the diagonal lines 
d — b of the several squares, will be found the points corre- 
sponding with the point 2 of the diagram ; and where the 
line z intersects the diagonal lines c — a of the several squares, 
will be the points corresponding with the point 8 of the 
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diagraan. The whole of the perspectire positions of the points- 
of the diagram being found in each perspective square, the 
student, as in Prob. Y., mast draw i^ cnrre in each, through 
the several points 1, 2, 3, 4, 5, 6, 7, 8, which will complete 
the perspective drawing. 

This problem, though not difficult, requires attention, 
from its being a little more intricate than any preceding; 
hu^ with the assistance of the cards, the author thinks it 
barely possible for the intelligent student to Ml understand- 
iug it. 

Problem IX. — In sketching from nature, the artist has 
frequently to represent, and in old buildings especially, doors, 
windows, arches, &c. of a pointed form, commonly called 
gothic arches, gothic windows, &c. The curves of these 
pointed arches are formed in geometrical drawing by the 
intersections of segments of circles. Fig. 
21. The pointed arch here -drawn is Hg. 21. 

formed by the intersection of two semi- 
circles ; and by Uie rules already explained, 
the student would be able easily to put it 
in perspective ; as by putting the two semicircles in perspec- 
tive, their intersection would .gpve the pointed arch, which 
would be in perspective also. But these pdnted arches vary 
so much in their proportions, some being extremely obtuse, 
whilst others are very pointed, that it is better to give a. 
general rule by which pointed arches of any form may be 
pot in perspective. At the side of the problem, an elevation 
of the building to be put in perspective is drawn, represrat- 
iDg a gothic arched doorway, with a gothic window on each 
side ; and, like the elevation in Problem YI., it is drawn to 
the scale of one-fourth of the perspective drawing: the 
student will therefore bear in mind, that in making for his 
perspective drawing geometrical measurements, they are 
understood to mean four times the size of that ^ven, and 
marked o d. 

The whole of this figure, with the exception of the curves 
1)2 
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of the doorway and windows, must be drawn in a similar 
mannerto Prob. Yl[. The line a must first be drawn ; and 
across the picture, at the height of the spectator's eye, the 
horizontal line ; then the line B, the perspective top line of 
the building, to the horizontal line, to fix the yanbhing point ; 
and from the bottom of the line a, a line c to the van- 
ishing point, for the perspective base-line of the building. 
The point 3 on a, the geometrical height of the pointed top 
of the windows, must next be marked, and from it the line 
D drawn to the vanishing point, to regulate their perspective 
height. The line e must next be drawn, and on it the geo- 
metrical widths of the doorway, windows, and spaces be- 
tween must be marked, as at a, 5, c, J, «,/, yy a distance- 
point must next be found, to get the perspective positions of 
these points on the line b.* The distance-point having been 
found, and the perspective positions of the points a, ^, «, d^ 
«,/, y marked on the line b, draw f^om each of these points 
a perpendicular line till it touch the line c. 

On the line e, between the points a and h, construct a 
geometrical figure of the arch of the first window. This is 
done by fixing one point of the compasses at the point a, 
and opening them till the other point touches the point h; 
describe upward the segment of a circle, and then changing 
sides, and fixing the point of the compasses (at the same 
extension), at the point 5, describe another segment of a 
circle from the point a, till it join the one before drawn : this 
will give the geometrical drawing of the arch. From the 
points a and b draw up two peipendicular lines, and, just 
touching the point of intersection of the arch, draw a hori- 
zontal line to meet them at the points 4 and 5. From the 

* Throughout thi^ problem the stadent must constantly refer to 
Prob. VI. Although the figures and letters vary, in this, from those used 
in the sixth problem, still the principle is the same ; and it would occupy 
too much space to go over the same ground in every problem : moreover, 
by changing the references, and giiring more general explanations, it will 
oblige the young student to exert his faculties. 
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point of the arch draw down a perpendicular line to touch 
the line s at 6, and from the point 6 draw two lines to the 
comers 4 and 5. Through each of the points 7 and 8, where 
these lines intersect the curve lines, draw a perpendicular 
line to the line £, at 9 and 10, and a geometrical figure will 
he constructed, containing points that, put in perspective, 
will be a guide for drawing the curves. The perspective 
positions of the points 9, 6, 10 (on e) must be found on the 
line B, in a similar manner to the points 11, 8, 12, in Prob. 
VI. The line d, drawn from the point 8, regulates the per- 
spective height of the points of the arches ; and to find the 
perspective positions of the points from which the curves 
commence, their geometrical height must be marked on the 
line A, as at the point 11 ; and from this a line F must be 
drawn to the yanishing point : this line, where It intersects 
the perpendicular lines drawn from the points a and b (line 
b), gives the points corresponding to the points a and b of 
the geometrical drawing ; and where the line d intersects the 
same lines (drawn from a and by line b), it gives the points 
corresponding to the points 4 and 5 of the geometrical draw- 
ing. The perspective points 9, 6, 10, on the line b, must 
now be carried down by perpendicular lines to the line Fj 
and from the point 6 (on f) two lines must be drawn to the 
comers 4 and 5 : this completes the perspective drawing of 
the straight lines of the geometrical figure, and through the 
corresponding points the curve must be drawn. The point 
12 (the height of the bottom of the windows) must now be 
marked on a, and from it a line o drawn to the vanishing 
point : where this line Q passes between the two perpendi- 
cular lines drawn from a and b (line b), representing the 
sides of the window, it gives the perspective line of the 
bottom of the window. The farther window is drawn in a 
precisely similar manner to the nearer one, finding the geo- 
metrical points on the line e, between e and/. All the lines 
necessary for drawing this second window are shown, but 
•without references. 
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The mode of drawing the doorway is similar to that used 
for representing t^e windows. The point 13, the geometrical 
haght of the point of the arch, must be marked on a, and a 
line H dra^n from it to the vanishing point, to fix its per- 
spective height, as the line D does that of the windows: 
and the point 14, the geometrical height of the points 
from which the curve lines commence, must also be marked 
on the line a, and from it a line J drawn to the vanish- 
ing point, to determine their perspective height, as the line 
p does those for the points where the curves of the windows 
commence. 

The geometrical form of the arch of the doorway most 
now be drawn on the line B, between c and d^ in a precisely 
similar manner to that of the window between a and 5, and 
the corresponding points found on the perspective drawing, 
between the lines h and j, as the points for the arch of the 
window were found between the lines d and p. 

The student must understand that these pointed arches, 
like the semicircular ones in Fig. 2, Prob. YI., might be 
drawn quite as correctly in perspective, by making the 
geometrical drawing of the arch at the side of the line a, 
between the points 3 and 1 1 ; observing, that the points 7 
and 8 (like the points a by Fig. 2, Prob. VI.) must be found 
by a horizontal line passing through them, instead of two 
perpendicular lines. The point that woidd thus be found, is 
represented at the point 15 on the line a ; and from it a line 
is drawn to the vanishing point, to show the student that the 
intersections through the points 7 and 8 are similar to those 
given by the intersections of the perpendicular lines. 

The points here given are usually found sufficient for 
drawing the curves of pointed arches; but where great 
nicety is required, or the arches are very long and pointed, 
additional points of intersection may be chosen. Fig. 2 
represents a narrow pointed or lanciform arch, in which 
the points 1, 2, 3, 4, and 5 represent the points found in 
the foregoing example; but other lines are here drawn, by 
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giving intersecting points* on the curve lines, as 6, 7, 8» 9. 
These additional lines the student would find no diflicultj in 
putting in perspective. 



CHAPTER IV. 

Having lod the student by degrees to represent in per- 
spective various superficial forms, and we trust in a manner 
suflSciently explicit to enable him to clearly comprehend 
what he has gone through, we must now proceed to the 
representation of solids— or, in other words, to draw the 
objects with their thicknesses. It was observed at p. 13, 
in reference to the first object put in perspective, the door, 
that its edge or thickness would have been seen, but that it 
was purposely omitted, to avoid embarrassing the student, 
at the commencement of his studies, with a complicity of 
lines. In Prob. I. (Chap* II.), four windows are drawn on 
the side of the house ; but they represent only the superficial 
form, or outer line, of the space to contain the window. We 
will therefore proceed, with this example, to point out the 
mode by which the width of the recesses of the windows is 
found ; and, to make the reference more clear, the figure is 
represented on a larger scale. The lines are drawn in the 
direction of the vanishing points ; but from our limited space 
the points are out of the picture. 

Problem X. — ^The student must now take his drawing 
of {he first problem ; and if he has followed the directions 
given in a note, in drawing it, he will have put in ink all 
the lines representing the object to he drawn. If this is 
done, he must rub out all the pencil lines, letters, and figures, 

* Horizontal lines, for getting the points of intersection, are here 
employ^, as, from the narrow form of the ardi, perpendicular lines woold 
be more confused, especially in a perspective representation. 
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excepting the horizontal line, the vanishing points, and the 
point of distance. To proceed : — 

First, on the left side of the line 1 of the upper and nearer 
^vindow, take a point to mark the width of the recess by 
eye,* and through this point draw a perpendicular line 2 
from the top of the upper window to the bottom of the lower 
one. The upper window being considerably above the eye 
of the spectator, would cause the width of the recess to bo 
seen below the top line, 3. To find this perspective width, 
a line must be drawn from the point 4 to the vanishing point 
o, to intersect the line 2 at 5 ; and through the point 5, in 
the direction from the vanishing point h, a line A must be 
drawn to meet the near line 6 of the window, at the point 7. 
This represents the width of the recess for the window at 
the top and right side, where only it could be visible to the 
spectator. 

In the first lower window, a line must also be drawn from 
the upper right-hand comer to the vanishing point o; and 
through the point where it intersects the line 2, a line must 
be drawn in the direction from thQ vanishing point h, to 
meet the line forming the left side of the window : this gives 
the perspective width of the recess at the top. From the 
upper part of this window being so much nearer to the 
horizontal line than that of the window above, the student 
will perceive how much narrower the recess appears. The 
bottom line of the lower window being below the eye, the 
width of the recess will be seen below, as well as above : from 
the lower right-hand comer of the under window, therefore, 
a line must also be drawn to the vanishing point o; and 
through its point of intersection with the line 2, a line must 
be drawn from the vanishing point H, to meet the left-hand 
line of the window ; which will complete the representation 

* It would be easy to find a One for getting the perspectire width of 
the recesses corresponding with the line by which the width of the 
outer line of the windows was found ; but the mode here given is equally 
correct, and more simple. 
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of tbe thicknesses of the top, bottom, and side of the recess 
of the first lower window. The student will observe, that 
the upper and lower line of the under window being nearly 
equidistant from the horizontal line, the perspective width of 
the recess is nearly equal, above and below. 

To find the perspective width of the recess of the farther 
upper window, the application of the rule is changed. In 
the first window, the width of the top of the recess is found 
from the line giving the width of the side; in the farther 
window, the width of the side is found bv the line desig- 
nating the width of the top, v 

The line a being continued through the feirther window, 
denoting the perspective width of the recess above, a line 
must be drawn from the upper right-hand comer to the 
vanishing point a, and, from its point of intersection with 
the line a, a perpendicular line must be drawn down to the 
bottom line, which should be continued down through the 
lower window. This perpendicular line gives the width of 
the recess at the side, and the line A gives it at the top. 
The width of the top, bottom, and side of the recess of 
the second lower window is found as in the first lower 
window. 

The rule here given for finding the width of these 
recesses, is applicable to all other objects represented by 
straight lines. Suppose the object required to be drawn in 
perspective was a church tower with battlements at the top, 
the perspective width of the battlements, and their distances 
one from another, would be found in a similar manner to 
the position and width of the windows in Problem I., from 
the lines r to d, and the width or thickness of them. by the 
rule just given. Also the perspective width of doorways, 
&c. with their thicknesses, may be found in the same 
manner. 

liot us suppose that each of these windows contains niiie 
panes of glass : they would, in addition to what is already 
drawn, require two perpendicular and two horizontal lines 

D 3 
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to oompleto tti© frame-work (Fig. 22), which woald be 
Eig. 22. witMii the inner lines of the recess of the window. 
To find the perq>ectiTe position of these lines, 
it will be necessary to have all the fonr innei" 
lines of the recess drawn in perspective : we mnst 
^bmeeioTe oontinne our drawing as if the building were trans- 
parent. From each corner of the window a line mnst be 
drawn to the vanishing point a (that from the comer 4 has 
already been drawn, to find the point 5 and line a); the 
line ▲ must now be continued upwards till it meet the line B 
at 8 ; from the point 8 a perpendicular line must be drawn 
till it meet the line c at 9 ; from the point 9 draw a line to 
the vanishing point H, which will intersect the line D at 10, 
ike same point at which the line d intersects the line 2. The 
liaes between the points 8 and 9, 9 and* 10, 10 and 5, and 6 
attd S, represent in perspective the inner parallelogram of 
the recess of the window, in which the framework is to be 
dfawn. 

To avoid a confiisien of lines and references, this figure 
ef the window is drawn at the side, and marked Fig, 2. 
It is drawn of the same size, and the points are in the same 
relative position. 

The most simple and quickest mode of putting the lines 
of this framework in perspective, is, first, to draw a hori- 
zontal line to the right of the point 8 (the top of the nearest 
line of the figure), and from the distance-point, through the 
point 5, draw a line to intersect it at 11. The space between 
8 and 11 here represents the geometrical length of the line 
S — 5. Divide the line 8 — 1 1 into three equal parts (to 
represent the width of the three panes of glass), and get the 
perspective positions of their points of division on the line 
8 — 5, from each of which points draw a perpendicular line 
to the line 9 — 10. These will give the perspective positions 
of the perpendicular lines of the window-frame. The line 
8^ — 9 must now also be divided into three equal parts (to 
give the height of the panes of glass) ; and from each point 
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of diTision a line must be drawn to the vanishing point h. 
These lines, where they pass between the lines 8 — 9 and 
5 — 10, represent in perspective the horizontal lines of the 
framework of the window^ 

The stndent will observe, that a portion both of the hori- 
sontal and transverse lines of the framework woald . not 
be vidible. The dark lines represent the parts that are 
seen. It is most essential to attend to this rule, as any 
inacouracy in representing windows of a similar form is 
tnoBt offidnsive to the educated eye. Any number of lines 
fonaiiing the framework of a window may be drawn by the 
same rale; and it would be quite as easy, though a little 
more c<mi{^cated, to make the lines representing the frame- 
work double ; the object here, however, is solely to exemplify 
the roles sufficiently to enable the student to draw other 
similar and more intricate forms by them. 

The framework of the other windows may be drawn in 
the same manner, but, to save time, the perpendicular lines 
of the upper windows may be drawn through to the lower 
ones. 

Pboblbm XI. — Of the double arch, here given, the &ont 
one is drawn in the same manner as the first arch in the plate, 
Prob. YI. It varies in its proportion, but the mode of 
drawing it is the same. 

We will endeavour so to figure and describe the representa- 
tioD here given, as to enable the student to draw it with the 
least possible difficulty. He must first iniagine the object 
he is representing to be transparent; most perspective 
drawings are made as if such were the case ; and he^ must 
understand, that in order to get the lines that represent the 
thickness or width of the object, the whole perspective draw- 

Iing of the front is repeated a little way behind it, at its 
perspective distance. To render this problem perfectly intel- 
ligible, the lines of the front of the structure will have their 
references in capital letters ; and the corresponding lines in 
the drawing behind it in small letters. The references by 
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figures will be the same in the correepondiag points of eacb 
archway. 

The mode of drawing the front &oe of the structure, it is 
quite superfluous to go over ; the student can draw it from 
the description giren for drawing the first archway in Prob. 
VI. We will therefore consider the whole of the front or 
face of the structure as drawn and lettered, and proceed at 
once to the farther one, representing the thickness or width 
of the arch and side. From the points 1 and 2, the top and 
bottom of the line A, draw two lines to the vanishing point 
H, and between them draw the perpendicular line a, to deter* 
mine the width of the structure. It is here made very 
narrow, for the purpose of showing a greater portion of the 
inner curve. From the points 1 and 2 of the line a, draw 
two lines, b and <?, to the vanishing point J ; and from the 
points 21 and 22, the upper and lower points of the line g, 
draw two lines to the vanishing point h ; from the point 21, 
where the upper line intersects the line ft, draw a perpendi- 
cular line ^, to meet the point 22, Where the lower line 
intersects the line c. This will complete the external lines 
of the second archway ; the lines a, ft, ^, c of the second cor- 
responding with the lines A, b, o, c of the first archway. 

To find the line determining the top of the second arch, 
draw a line from the point 3 on a to the vanishing point H ; 
and from its point of intersection on the line a at 3, draw a 
line to the vanishing point J, which is the line d required. 
To find the line determining the height of the points from 
which the second arch rises (4 and 5 of the geometrical 
drawing), from the point 1^ on a draw a line to the vanish- 
ing point h; and from its point of intersection on a at 15, 
draw a line to the vanishing point J, which is the line / 
required; the line c? of the second archway corresponding with 
the line D of the first, and the line / of the second corre- 
sponding with the line F of the first. 

From the points 13 and 14 on the line D, draw two lines 
to the vanishing point n; and from their points of inter-- 
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section at 13 and 14 on the line dy draw two perpendicular 
lines to meet tlie line c : these lines represent the two sides 
of the arch ; and where they intersect the line / will be the 
points 16 and 17, corresponding with the points 16 and 17 
of the line f. The corresponding points to 13 and 14 on 
D, and 16 and 17 on f, of the first archway, being found on 
the lines d and / of the second, there remun only the points 
18, 19, 20 on F of the first, to find on / of the second. 
The student will recollect that these points were found in the 
first archway by getting the pen^ctive distances on the 
line B of the points 11, 8, 12 of the elevation on e, and from 
these points on b drawing perpendicular lines that meet the 
line F at 18, 19, and 20. Now, ^m each of the points 
where these lines intersect the line d, draw a line to the 
vanishing point H, and £rom each of the points where these 
lines drawn to h intersect the line d^ draw a perpendicular 
line to meet the line / at the points 18, 19, 20. From the 
point 19/ draw two lines upwards, one to the point 13 on 
dy the other to the point 14 ond; and the straight lines of 
the elevation on the line e are represented in perspective 
between the lines / and d of the second archway, corre- 
sponding with those of the first between f and d. The second 
curve must be drawn through the points corresponding with 
those of the first. The student must here understand, that 
the line h corresponding with the line b, the line d with i>^ 
and/ with F, the perspective positions of the points 1 1, 8, 12 
of tbe elevations might with equal correctness have been 
transferred from either of the three lines of the first (b, d, or 
p), to its corresponding line of the second (ft, J, or/), by 
ruling from each point on either line to the vanishing point 
H, to give the intersections on the corresponding line : the 
lines D d were chosen as the most convenient, for, as they 
form the upper line of the figure for constructing the arch, 
the taking them .obviates any unnecessary length of line, 
which is always desirable. 

It would be quite superfluous to give a plate representing 
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the goUtie arch and windows, wiih their thidcnees or width, 
ftg the mode of drawing them is line for line with the 
example just given; hat the studeiit is strongly reoom- 
mended to diaw them, and, for the sake of practice, to 
draw another donhle stmotore of them, some little distaooe 
behind the first — say, at the distance of the point 1 from the 
point d on the line b, Prob. IX. He will find this extremdy 
simple, inasmuch as the points (refer here to the problem 
just gone over) for the perspeetive distances of the points 
4, 11, 8, 12, 5, and 9 and 10, are already found. We will 
explain this by continuing the proUem before us. CcMitinne 
the line c (the base-line of the farther mde of the first stmo- 
ture) to the ground line, at the point 21 ; the space betweoi 
21 and the bottom of the line ▲ (2) will represent the 
geometrical width of the structure; the vanishing point J 
serving as a point of distance for the objects on the right- 
hand side. From the point 21 measure off on the gromsd 
Hne, to the right, a space the length of the line b, to repre- 
sent the geometrical distance of one structiu^ from the other 
(any other distance might be chosen); and &rther to the 
right) measure off the space between the points 2, the bottom 
of the line a, and 21, to repreeent the width of the second 
structure. From each of the points of division, rule a line 
to the vanishing point J (as a point of distance), and from 
the intersections of these lines with that drawn from the 
lower point (2) of the line a to the vani^ing point h, draw 
two perpendicular lines to meet the line drawn from the top 
of the line a to the vaulting point h. This will give four 
points in the second douUe archway, corresponding with the 
points A 1, a 1, and a 2, a 2, and represents the sides of the 
second ardiway. The correi^nding lines of this archway, 
as far as we go, are lettered and figvred the same as in the 
first, to make them perfectly intelligiUe. The line already 
drawn from the point 3 on A of the first structure, gives the 
points S — 3 on the lines A a of the sec<md ; and from these 
points the lines J> dsite ruled to the vanishing point J. The 
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luo^ ruled from the point 13 on the line D of the first strno- 
tuie, to get the point 13 ond oi the same, gives the points 
13 — 13 on the lines d — d of the seeond ; and all the lines 
drawn from the points on d, to find the corresponding points 
on J of the first, in their passage to the vanishing point H, 
give the corresponding points on the lines d J of the second 
structure, and would to any number it were necessary to 
draw. The line drawn from 15 A of the first, gives in like 
manner the points 15 a and 15 a on the second ; and the 
lines F / are ruled from these points to the vanishing point J. 
The above is quite sufficient to enable the student to complete 
the drawing of the second double archway ; and the gothic 
archway and windows may be represented in precisely the 
same manner. 

The student must now refer back to Plate YIII., Prob* 
VII. Fig. 3, here given, is a fac-simile of Fig. 2, with the 
width of the arches added. Nothing can be more simple 
than to make this addition, as it is merely repeating what 
has been done before. The second figure is chosen on 
account of its showing more of the thickness of the arches • 
but the mode of adding the width to the arches in either of 
the figures is the same. The student had better, perhaps, 
eonmience with Fig. 1, on account of 4,he references. In 
this case, from his being situated exactly midway between the 
two sides of the arch, he must necessarily see the thickness 
on both sides. The width of each arch is supposed to be one- 
third of the space between the two sides: take, then, one- 
third of the distance from a to b, and put it on the ground 
line to the right of the point 2, as at d^ and from it rule a 
line to the point of distance ; from the point where this line 
intersects the line n draw up a perpendicular line till it meet 
the line c; from the point where the perpendiculcur line 
touches c draw a horizontal line to the line e, and from that 
point again draw a perpendicular line to the line F. From 
the middle point of the horizontal line drawn from c to b 
(given by the intersection of the line drawn from the point 
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5 to the vaDisHing point) describe a semicircle from its two 
extremities, and the drawing of the thickness of the first 
archway will be completed. The student will doubtless per- 
ceive that the mode here pursued for representing the width 
of the archways, is pre<nsely the same as that before de- 
scribed for drawing the second archway. To get the thick- 
ness of the second archway, set the geometrical width (one- 
third of the distance from a to b) on the ground line, to the 
right of the point 4, find its perspective width on the line D, 
and proceed, as with the first, and so on, from the geometrical 
width beyond the points 11 and 12, for the third and fourth 
archways. The widths of the archways in Fig. 3 were drawn 
in the same way. 

We have, in Problem IV., pointed out the utility of 
diagonal lines for finding the perspective centres for gables, 
&C., as also for determining certain perspective distances. 
There is another and most essential use of this rule ; which 
is, the finding the points of spires, turrets, &c., whether their 
basis be of a square, circular, or other form. . If a pyramidal 
figure, the base of which is a square (Fig. 1, Plate XIII.), 
the square must first be put in perspective, its centre found 
hy diagonal lines, and from the centre a perpendicular line 
D drawn up to the height of the top of the pyramid e ; and 
to this point, from each of the angles a, b, o, a line must be 
drawn, which will give the true representation of a pyramid 
in perspective. Where this rule is applied to the drawing of 
spires, from the height of the tower, the sides of the square 
generally incline downwards to the vanishing point ; but it is 
immaterial whether the perpendicular line D, to find the point 
of the spire, be drawn up from the centre of the upper or 
lower square of the tower. In Fig. 2, a drawing is given of 
the outer lines of a tower with a square spire, and the per- 
spective squares are drawn both at the top and bottom. The 
student will perceive from it, that the perpendicular line D, to 
find the point of the spire, drawn from the centre of the lower 
square, passes directly through the centre of the upper one. 
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In representing conical forms, the same rale is to be fol- 
lowed. Fig. 3 represents a cone in perspective. The per- 
spective circle being drawn as described in the preceding 
problems, and the points for drawing the curve being found 
by means of a square, the perspective centre of the square 
will also be the perspective centre of the circle, from which 
a perpendicular line must be drawn up for the point of the 
cone ; and from each of the lateral extremities of the circle a 
line must be drawn to it, which will give the perspective 
appearance of a cone. 

Fig. 4 is a geometrical figure of eight sides, called an 
octagon, with the mode of constructing it It is a similar 
figure to that given in Problem V. for constructing a circle ; 
and if from point to point, through which the circle is 
drawn, straight lines are ruled, it will produce a regular 
eight-sided figure, or octagon, of which all the sides and all 
the angles are equal. By putting in perspective the same 
figure of straight lines as that given for describing a drde 
in Problem Y., these eight points will be in their perspec- 
tive positions, and eight lines ruled from one point to another 
will give the octagon in perspective: a perpendicular line 
must then be drawn up from the centre of the square (which 
is also the centre of the octagon), and lines drawn to it from 
the angles of the octagon. Fig. 5 is the representation of 
an octangular pyramid : in the position from which this is 
seen, four sides of the octagon are visible to the spectator : 
but it is very commonly the case, that only three sides of an 
octagonal tower or pyramid are visible. This depends en- 
tirely on the position in which the spectator places himself to 
view it. 

Figs. 6 and 7. It frequently occurs that spires of churches 
do not commence from quite the top of a tower, and that the 
base of the spire is less than the square of the tower. In 
going to the summit of a church tower, it is very common 
to find, between the base of the spire and the battlements, a 
sort of terrace, to walk round, of from three to four feet 
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wide> and that the walls of the tower rise three or four feet 
from this platform. Fig. 7 represents the upper portion of 
a structure of this kind. 

Fig. 6 is a diagram rejuresentbg the plan of the square of 
the tower, with the square of the base of the spire within it : 
such a figure is technically called a drawing of concentric 
squares. The student will, observe, that in this diagram tiie 
diagonals drawn from the comers of the outer square form 
the diagonals of the inner one, and would form the diagonals 
of any number of squares, when their sides are always at an 
e^ual distance from the sides of the outer ope. Concentric 
squares, then, may with great facility be represented in per^ 
spective ; for the outer square being put in perspectiye, and 
the diagonal lines drawn, any one point of an inner square 
being found on either diagonal line, the three remaining 
points can readily be found from it. In Fig. 7, suppose A 
to be the distance of the platform below the top of the tower ; 
at this height a square must be drawn, with its diagonal 
lines. Let b represent the distance of the base of the spire 
from the outer wall of the tower ; from it rule a line to the 
.vanishing point, and where it intersects the diagonal line at 
ci, will be a point for drawing the square of the base of the 
spire corresponding with the point a of the diagram. From 
the point a draw a horizontal line to the opposite diagonal at 
^, which will answer to the point b of the diagram. From 
the point b a line must be drawn to the vanishing point, 
which will intersect the diagonal beyond at d. The line 
already drawn from b has given the point c ; a straight line 
drawn from dio c will be found to be parallel to the upper 
line from a to &, and completes the drawing of the inner 
square in perspective. A perpendicular line must now be 
drawn up from the c-entre of the square to the height of the 
spire ; and to this point lines must be drawn from the points 
a b and d of the inner square, or base of the spire. The 
dark lines represent the perspective af^pearance of such a 
tower and spire as were proposed to be drawn. Conical, 
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oetagonal, and other sjnree, similarly placed, may be repre- 
sented IB tlie same manner. 

It may be well here to make a few obserrations regarding 
the reflections of objects in water. Beflections in water 
require the same attention to be paid to the rules of 
perspective as when drawing <^e representations of the 
objects themselves; this must be understood to apply to 
reflections in still water, where their appearance is similar 
to the reflections in a large looking-glass. It is highly 
necessary that this should be attended to in sketching from 
ni^ure. The introduction of water in landscape scenery 
greatly adds to its interest ; and though it would have a bad 
effdct generally to reflect every object on a sheet of water 
with the precision the objects themselves are represented, 
still it is well to know that such might be the case, and to be 
able to do it when requisite. In some of the works of the 
Dutch and Flemish painters, who executed their pictures for 
the most part on the spot — and hence their deserved reputa- 
tion for truth — an occasional bit of reflection may be met 
with, that, if the painting were turned upside down, the 
reflection might be taken for ihe reality, and the reality for 
ihe reflection. There are a variety of circumstances that 
have their influence on the appearance of reflections; such 
as ripples, currents, &c., all of which, fleeting as they may 
be, are turned to advantage by the observant and skilful 
artist A judicious observation on the influence twilight pro- 
vinces On reflections, frequently has a fine eflect on a picture ; 
much of positive form is lost in the mysterious appear- 
ance of objects between the spectator and an evening sky, 
thou^ the forms' of these objects are often vigorously 
reflected in the water. These remarks, though somewhat 
foreign to our purpose, we are led to make to caution the 
young aspirant from adhering too much to rule. Though a 
bit of real reflection, judiciously introduced here and there, 
has an excellent effect, to reflect every object as if it were 
standing on a magnified mirror would have a very bad one. 
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It yeiy commonlj occurs that parts of a building, or 
other object, that are not visible to the spectator, are 
shown in the reflection, and also much is visible to the 
spectator that in reflections cannot be shown: this applies 
prind^MiIly to horizontal surfaces; as, for instance, if a 
square post were represented standing in the water, the 
flat of the top would be visible, but there could not by any • 
possibility be any reflection of it; but if a succession of 
posts, with railings running from them,, as is constantly 
met with across country streams, for preventing cattle stray- 
ing, the upper side of the rail would be visible, but the 
finder part would be shown in the reflection. These 
apparent trifles should be carefully attended to; the intro- 
duction of objects of this kind gives a local truth to a land- 
scape, and they are frequently invaluable as bits of foreground. 
When this occurs, they form necessarily a large feature, and 
any want of accuracy is easily detected. Thus, in Fig. 23, 
a bit of brick wall, with the 
^* ^^' coping, the top of the coping is 

seen in the object, but in the re- 
flection the under part of it is 
shown. All the horizontal lines of 
this diagram, both of the object 
itself and of the reflection of it, 
tend to the same vanishing point, 
as is shown very distinctly in the 
lines dividing the rows of bricks 
forming the wall, which are drawn 
in precisely the same manner as if the wall and its re- 
flection were one plain sur£Eu;e. It wiU be well to bear this 
in mind, as want of thought sometimes causes some to 
draw the reflections in the water exactly the reverse of 
what the objects appear, which in many instances is a 
gross error, as is shown in the example (Fig. 24), where the 
difference between the object and its reflection is very con- 
siderable. 
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Fig. 24. 



As it is with reflections, so is it with shadows ; they most 
also follow the same rules of perspective as the various objects 
that cast them. In all ordinary perspective drawings, the 
shadows are projected as in the geometrical drawings, — 
which for the most part are at an angle of forty-five degrees. 
This is an extremely convenient way of casting the shadows, 
as in an elevation drawing the depth of the shadow is the 
same as the extent of the projection. Though, for the style 
of drawing to which this first part of the work is expressly 
devoted, it would not be proper that the light and shade 
should be put in according to rule, yet it is well to bear 
in mind, that to represent correctly the forms of shadows 
thrown from any projection, as the projecting roof of a 
house, a cornice, window-sill, &c., or shadows cast on the 
ground, requires as much attention to the rules of per- 
spective, as for drawing the outlines of the objects that cast 
them. If the shadow thrown from a projecting roof were 
to be made of a greater depth at the farther angle of a 
building than at the nearer one, it would produce the effect 
of a wider projection at the further end, which, in repre- 
sentations of new buildings, would have an extremely awk- 
ward effect; on the contrary, in representations of cottages 
and ruins, this same knowledge is of advantage, as the 
inequalities in the depth of the shadows give an excellent help 
to the effect of dilapidations. We offer these few observations 
for the advantage of the amateur without illustrating them by 
examples, the compass of this treatise not admitting of our 
entering into the subject of light and shade. 
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There is a problem in perspectiye, one extremely usefal in 
drawing very large objects — yiz. that of finding the perspec- 
tive inclinations of parallel lines by means of arcs of circles. 
It appears cnrious, that in order to draw the representations 
of carves in perspective, we are compelled to use straight 
lines, and that in this instance we find the proper directions 
of straight lines by means of curved. It occasionally happens 
that some object in a picture is so large, and the vanishing 
point for finding the proper inclination of the parallel lines 
so far out of the picture, that it would be difficult to find a 
means of drawing lines with sufficient accuracy to a vanish- 
ing point, if one were fixed ; as, for instance, some high objed 
towering above everything in the picture. This ingenious 
mode of inclining lines towards a vanishing point, without 
having occasion to mscke use of one, is as follows : — ^Let 
A and B* represent the two sides of tbe front of a tower, 

D 



E ^.^ 

J 

B A / 



* From our limited space, we are compelled to give this diagram on a 
very small scale, but its peculiar adrantage is when applied on a largt 
scale. It was pointed out by a deceased artist of great cele^rityi to tiie 
author, when making a v^rf large outline of one of the towers of RoohMtwr 
Castle. He has found it on many occasions of great serrice. 
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D E being the perspectiye indination of any horizontal line 
on tbe &.ce of it, and c the faorisontal line* From e draw 
an indefinite line E f, parallel to the horizontal line c; 
from the point o, at an extension of the compasses o d, 
describe an arc of a circle till it meet the line e p at f; 
join F o. If the arc of a circle be drawn from any point 
on the line o d through the line G P, the point of intersec- 
tion on it will furnish a point that will regulate the inclina- 
tion a horizontal line should take on the face of the tower, 
drawn from the point on the line o D the arc springs from. 
Suppose the perspectiye inclination of a horizontal line 
required across the face of the towet from the point h; 
in order to find this inclination, from the point o, with an 
extension of the compasses o h, describe the are of a circle 
till it intersects the line f o at K, and from k draw a line 
parallel to the horizontal line c to meet the line b at m ; 
then join H and M, and the line h m will be the perspective 
inclination of a horizontal line on the face of the tower at 
the height h, tending towards the same vanishing point as 
the line n e. Take any othet point on the line a, as at j ; 
from o, with an extension of the compasses g j, describe the 
arc J L ; draw a horizontal line from l to the line b at n, and 
a line drawn from j to n will be in its perspective inclination 
towards the same vanishing point as the lines H m and D e. 
By extending the horizontid line o to the left, and continuing 
the line d e till it intersects it, the point of inters<H;tion would 
of course be the vanishing point, and it wHl be found that 
both the lines h m and J N would terminate in the same 
point. The perspective inclinations of any number of hori- 
zontal lines may be drawn in a similar manner, and the per- 
spective divisions of stones, battlements, windows, &c. may 
be found either by means of a point of distance found as de- 
scribed pp. 12 and 13, Plate I. Fig. 2, or by means of diagonal 
lines as described p. 29, Prob. IV. Plate 5, Thus .the per- 
spective divisions and inclinations of lines may be drawn on 
the face of a building without the necessity for a vanishing 
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point, which in certain cases, such as bein^ deficient of large 
drawing-boards, long rulers, &c., will be found of veiy con-^ 
siderable advantage. 

The foregoing examples, with their descriptions, the author 
has commonly found ample for the generality of his pupils, 
mostly young ladies, whose numerous avocations leave them 
but little leisure for the study of what they mostly consider 
go dry a subject as perspective. In sketching from nature, 
even by those well acquainted with the more complicated 
branches of perspective, it is generally found sufficient to 
mark the positions of the various points by the eye, without 
resorting to drawing ground plans, &c. and finding them by 
rule: nevertheless it is always desirable, if time permit, to 
thoroughly understand the principles upon which perspective 
drawing is founded, and more especially for those who pro- 
pose to become teachers themselves. One principal object 
with. the author has been so to arrange his material, that 
any intelligent youth, without the assistance of a master, 
might proceed by easy stages, from chapter to chapter, and 
render himself, after a diligent perusal of the whole work, 
competent to instruct others. By an attentive perusal of 
this First Part of Practical Perspective, the Second will be 
rendered easy of comprehension to the reader ; and wo shall 
be enabled, we trust, to take the problems used for illus- 
trating the descriptions of the First Part, and show how the 
same things may bo constructed from plans drawn from 
actual measurement in the Second. 
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PART 11. 

CHAPTER I. 

Before entering into the matter of the second part of this 
treatise, it cannot be too strongly impressed on the mind of 
the student, that Perspective — ^that is to say, our portion of 
it. Linear Perspective — is the . art of representing in outline 
the forms of objects on plane surfaces, as they appear to us 
■when viewed in different positions ; we say as they appear^ 
because it must be fully understood that an object viewed 
perspectively never appears of its positive form. There is, 
however, one exception to this rule, that of a sphere; this 
fi^[ure, viewed from whatever position it may, near or far 
from it, above or below it, aj^ears always of the same 
form. There are certain positions in which objects are 
^ viewed, that, whatever their distance may be from the spec- 
tator, they retain their geometrical figure, the apparent 
size only changing according to the distance; such would 
be the case in any plane figure viewed in the direction of 
Figs. 7 and 8, Part I. p. 7, and Fig. 11, p. 8, id.; which, 
at whatever distance they may be removed from the spec- 
tator, always appear of their geometrical form : objects 
viewed in such directions cannot be said to be in perspective. 
"We may then really define Linear Perspective to be the art 

Tftr$peetive. E 
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of representiog certain forms by other forms dissimilar to 
those they are intended to represent, and jet conveying to 
the mind a perfect^ idea of the object intended. Thus a 
circle, unless perpendicularly opposite the eye, never appears 
a circle, but always as an ellipse;* and a cube, which every- 
body knows to be a figure of six equal sides, each face being 
a perfect square, may be represented by a figure in which no 
two lines form a right angle, and yet convey the perfect idea 
of a cube, as in the following example, which represents the 
form the outline of a cube would assume, 
^^S- !• as viewed from a certain position. This 

figure filled up with the intermediate lines, 
shaded, and certain round marks on it, 
will convey at a glance the idea of an 
object familiar to most individuals. 

Let us first inquire how it is that objects 

viewed perspectively, apparently change 

Fig. 2. their figure. A very slight observation of 

J* ^liil* ^^® appearance of real objects must con- 
^t«f|||||^ vince any thinking person, that any object 
e||l||l whatever, when seen from a. distance, ap- 
||l|p pears smaller than if it were dose to him, 
mKr and that the £Eu*ther it is removed the 
smaller it appears. Were this not the case, 
how, when sitting in a room, could we account for seeiqg 
the houses on the opposite side of the street ? If the houses, 
from their distance, did not appear reduced in magnitude^ it 
would be impossible to see even one of them through so 
comparatively confined a space as that occupied by a window. 
To illustrate this, we introduce a light sketch made from the 
spot at which we are now pursning our labours, seated abooi 
three feet from the window. 
In this cut we see that the whde of a house on the oppo8it& 



* When placed horizontally- at exactly the height of the eye^ it appeur» 
a a itraight line. See Fig 13, Part I. p. 8. 
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aide af the street, from its greater distance from tbe spec> 
taUff' than the window throngh which it is seen, appears only 

Big. 3. 



of the height of abont two panes of glass ; we perceive that 
a large projecting lamp from the comer of the opposite shop, 
appears much abont the size of the bowl of a wine-glass 
dtnated on the window ledge; that the full height of a 

B 2 
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figure under the lamp, from its distance, is scarcely higher 
than the crown of a man's hat close to the railings in front 
of the window, and much less than a bottle standing bj the 
side of the wine-glass within the room. Though we have 
every reason to believe the first-floor window of the house 
opposite to be fully as large as that through which we are 
looking at it, yet from its distance it occupies but a small 
portion of a single pane of glass of that so dose to us; 
in fact, this cut must in every part clearly demonstrate 
the fact of objects appearing smaller as their distance is in- 
creased. 

The following very simple experiment will perfectly satisfy 
the most incredulous as to the fact of objects of an equal size 
appearing less and less as they recede from the spectator, 
and the diagram will prove very serviceable in our progress. 
On the wall, or on a large piece of board, draw a long straight 
line, similar to the line A B in the following diagram; 




tind on it draw four perpendicnlar lines at equal distances 
one from the other, say each line eighteen inches in height, 
with an interval of one foot between each, similar to the 
lines c D, E F, G H, and J k. Drive a nail into the top 
and bottom of each of the lines o h and j k, and to each 
nail attach a piece of twine; then taking the four strings 
together, draw them tight, and bring them to a point any- 
where on the line c d, as shown in the diagram at L* If the 
eye be now placed at the point where the four strings meet 
on the line c d (as shown at l), and the line E f taken as a 



y Google 



PBRSPBCTIYE FOB STUDENTS. 77 

line for the measnrement of the two more distant ones, tbe 
line a h will appear of the length g A, and the line J k will 
appear of the length j h ; clearly showing that lines of the 
same length appear less and less as their distance is increased. 
It may be here noticed that this apparent diminution in size 
according to distance, is in a regular progression ; that a line 
placed at a certain distance from the spectator, at double that 
distance will appear exactly half the length it appears in its 
first position : thus, a h, viewed from the point l, appears 
exactly half its length, g h measuring precisely one- half of 
E F.* At three times the distance, it will appear exactly 
one-third the length it appears in its original position ; thus, 
J K, three times the distance of e f from o d, viewed from 
the point L appears one-third the length of e f, ^ jb mea- 
suring precisely one-third of this line. At four times the 
distance, it would appear one-fourth ; at fives times the dis- 
tance, one-fifth, and so on progressively. 

We may venture to presume, then, that no doubt remains 
in the mind of the reader that objects do really appdar to 
diminish as their distance from the spectator is increased, as 
on this £eiot we propose to show how it is that objects viewed 
at an angle in perspective apparently change their form. 
Let us, for example, take the simple form of a square (any 
rectangular piece of board will answer the purpose), and 
place it upright before us ; the relative positions of the spec- 
tator and board being as A b (Fig. 5) ; A re- 
presenting the position of the spectator, and 
B the base of the board, the board itself 
standing perpendicularly over this line ; the 
line from a to b representing the direction in 
which the board is viewed. In such a position, 
the simple geometrical form of the square (or 
whatever form it may be) would be apparent, a 

* If the ttrings were brought to^a pomt on any other part of the line 
c D, the result would be the same. 
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Fisr. 6. 



and this would be the flame at whatover dtstaiice it may be 
remoTed, so Ipng as the boaard stands at a right angle with the 
direction of the line ftom a to b in which it is yiewed ; the 
change of distance affecting only the appafent sise of the 
object, but the form always remaining the same : but if the 
angle at which the board stands with reference to ^e line from 
A to B is in the slightest degree changed, an appaient <dmnge 
of form is the immediate consequence, as we will endearoor to 
point out by the following diagram (Fig. 6). In this figure, let 
the square a & c <i^ r^reeent a ckeed 
shutter, opening by hinges on the 
side a ^, Tiewed from the point a 
in the direction a € b. If ^is 
shutter were opened, so as to lay 
it against the wall to the left, 
the edge d e must necessarily de- 
scribe a eemioircle in its passage 
from <^ to /, as shown by the line 
d € f. In tiie' passage of this 
shutter from its first pedtion, 
closed orer the line <^ ^, to its 
full opening orer the line b /, it 
assumes an infinite yariety of forms. In its first position we 
see the outside, and in the last the inmde, of the shutter ; and 
as in both these positions the diutter stands at a right angle 
with the direction of the line (a e b) at which it is riewed, it 
would ^appear of its simple geometrical form either shst or 
open. Now it most be quite erident that as in the first 
position the outside is visible, and in the latter the iomde^ 
there must be in its passage from diof one position in which 
neither side could be seen, but merely the edge of the shat- 
ter ; and this would occur when the line d e comes imme- 
diately over the point e, ^e point immediately opposite the 
eye of the spectator at a. Such being the case, it foUows 
that in the passage of ih» edge d c towards «, the 
space between the two sides d c and a b must gradually 
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af|»ar to become narrower and narrower, till it is at last 
entirely lost to view: and by tbe same reasoning, tbe 
dmttw haying passed the point e towards /, the inside 
when it first becomes visible appears extremely narrow, 
and gradnaUy appears wider and wider till it comes to its 
place against the wall over e /, where it resumes its real 
geometrical form. 

Let ns open the shutter as £Eir as the point marked ^, and 
examine what form the square shutter would assume in this 
position. The side represented by the line a h remains 
stationary in all the variety of positions, but that represented 
by d c, when brought to the point ^, from its being brought 
nearer to the spectator, would appear longer ; and as we have 
shown that in the passage of the shutter from the point d 
towards «, the space between the two sides becomes appa- 
rently narrower, it would, when standing over the point g^ 
require to be drawn closer to a 5 than in the diagram (Fig. 6). 
Tke appearance then of the square dmtier ab c dy opened as 
l» as the point ^» would be as shown in Fig. 7 ; the line a &, 
from its remaining in the same position, is drawn 
of the same length as a 5, Fig. 6 ; but the line c d, 
from its being brought nearer to the spectator, is 
drawn longer : and as the space between a h and 
c dy for the reasons before given, is apparently less 
than in Fig. 6, it k drawn neiKrer ioah than in that 
diagram. The top and bottom of tbe shutter must ^i.,^^^ 
be dzaiwn by joining the points c a and d h j and 
tMs figure, abed, notwithstanding the difierence of its 
ftf^eamnce from the ori^nal form, is nevertheless a correct 
representation of what a square would appear in the position 
we have described, and with the addition of light and 
shade would convey a perfect idea of the object it proposes 
ioxopnsent. 

The following diagram (Fig. 8) will enable us to under- 
stand how it is that a circle must necessarily change its appa- 
rent form according to the point from which it is viewed. 



y Google 



80 



PERSPECTIYB FOR STUDENTS. 



Suppose the circle a b c 




D to represent a hoop standing 
upright, and the eje of 
the spectator exactly op- 
posite the point o; the 
line E F an axis on which 
the hoop may he made to 
rerolve : the hoop might 
he tamed upon this axis 
so as to hring the point 
D hefore the point o. In 
this position, the cunre oi 
the circle would appear 
a part of the straight line e f. Now on the same principle 
that the shutter appears to become narrower and narrower 
in its passage from d to e (Fig. 6), the space from d to o 
must appear gradually to lessen in width in the change of 
the hoop from a perpendicular to a horizontal position, and 
the line J> o consequently appear to shorten till it becomes 
apparently a mere point. The centre of a circle is a point 
within the circumference equidistant from all parts of it, 
and all lines drawn from this centre to any part of the cir- 
cumference are of equal length, as is the case in the 
geometrical figure before us, o a, g b, g c, and g d 
being all equal ; but the instant the hoop is turned upon 
the axis, the figure becomes totally changed; the point d 
is brought forward, and the point c thrown behind; 
D G appears shorter, c g, from being further removed, 
shorter still, and A g and B G remain the same. If the 
hoop be turned completely round upon the axis, the dia- 
meter A B is always the same, but the diameter o d is 
always apparently changing, producing a constant apparent 
variety of forms. Hence it is clear that the apparent 
change in the form of an object arises from the increased 
or diminished distance of one part from another; so that 
what is required to enable us to represent any object, 
^or combination of objects, in perspective, is to find the 
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relative heights and distances of the different parts accord- 
ing to the angle at which they stand in reference to the 
spectator. 



CHAPTER II. 

Thb roles of pere^pective are deduced from the science of 
optics, depending on the h/ot of vision being caused by rays 
of light passing from the object seen into the eye, and form* 
ing an image at the back of it, similar to the reflection of 
an object in a mirror. These rays of light forming the 
image are supposed to- proceed from the object in straight 
lines, and in every possible direction, as shown by the lines 
proceeding from the line a b (Fig. 9). It will be clear from 
this diagram, that the 
same rays that give the Fig* 9. 

representation of the 
line A B to a spectator 
situated at c, cannot be 
the same as those that 
give the representation 
to a spectator situated 
at D. It is by means 

of lines drawn from the object to the eye of the spectator, 
that the perspective positions of the various points are 
found ; these lines are called visual rays, and in their trans- 
mission from the object to the spectator pass through an 
intermediate plane, "^ called the plane of delineation (to bo 

* Maoy are deterred from commencing, and more from persevering in 
the study of PerspectlTe, from the multiplicity of definitions too frequently 
put at theyery commencement of most works on this subject, as if it were 
purposely done to frighten the young student from his pursuit ; still, 
certain technicalities are unavoidable, such as the point of sight, the 
vanishing points, &c. : the ground. plane, horizontal planes, perpendicular 

E 3 
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hereafter described), and there determine the sbe and £onm 
the object must take in the representatioB. 

Much difficulty is always avoided by clearly comprehend- 
ing every step we take in the pursuit of knowledge ; let us 
then understand that the cause of vision is the rays of light 
coming from the object to which our eyes are directed, pass- 
ing through the pupil of the eye to the back part of it, and 
there forming an image representing every object on that 
small space in the most exquisite perfection.'*' The rays of 
light are supposed to proceed frem all olijects in straight 
lines, and in every possible direction. . Now if onr object 
be only the representation of one single straight line, not- 
withstanding the n^s of light proceed from every part of 
the line we are about to dranxr, and in an infinite variety <^ 
directions, all that we require for finding the position of tlus 

planes^ parallel planes, &c. are terms so commonly in use that an expla* 
nation of them is indispensahle. Some of these technicalities it is to be 
hoped are already understood from the perusal of Part I. of this treatise ; 
others we will endeavour to ezplam ai the necessity for usia 
occurs ; for the present we will only obsenre, that the word plane is 
to designate a surfiice ; thus the ground on which ol^ts stand ie called a 
plane (the ground plane) ; the surface of glass interposed between the 
spectator and the subject is also called a plane (the plane of delineation) 
&c. &c. 

* The optic nerve, the supposed medium by which tiie image is con- 
veyed to the brain, is expanded at the back of the eye into a beaatiAil 
transparent membrane called the retina, at the back of which nature fan 
spread a dark pigment, forming a most perfect concave mirror, and on 
this minute surface a most perfect representation is formed of everything 
within the scope of vision. To understand clearly how this wonderful 
miniature image of all that we see is rep r es ented on the retina, would 
require a knowledge of the anatomical structure of thiB eye, as wdl as 
some proficiency in the science of optics ; the form of the eye, of the lens, 
or crystalline humour within it, and the density of the humours both in 
front and behind the lens, all have an influence -on the Erection of tiie 
rays of light, so as to bring tiiem to such a focus as wiH produce die 
image. All that is required for our purpose is to understand diat the 
rays of fight do proceed in straight fines from every object we see, to ^ 
eye. 
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line in tl^ piotnre aae the two rays from the extremities of the 
line ; by these alone we are enabled to determine the perspec- 
tive position of the two points from which the rays proceed 
on the paper or canras, when a line drawn from point to 
point must be the representatbn of the straight line. 

In Fig. 10, let a b represent the line to be drawn, and c tb 
position of the spectator s eye ; 
from ▲ a nnmber of straight 
lines are dmwn, to represent Hbm 
rays of light proceeding in va- 
rions directions from this point: 
and it mast be erident that n^e 
of the rays proceeding in ihe 
direction of the lines ▲ 1, a 1, 
could possibly reach the eye of 

a spectator situated at c, neither could any of the rays pro- 
ceeding in the directions a 2, a 2. It is snfBcient to draw 
a Hne from a to o and from b to o to determine the position 
of the two points on any intermediate line, as d e (which 
would reinreseint a perpendicular section ai the pkne of deli- 
neatioai) ^ and from a to b, being a straight Hne, no inter- 
mediate poiffts would be required, as all straight lines are 
lepoemated by straight lines ; thus, supposing D b to be the 
dntence from the spectator at which the repiesentation is to 
be made, or, if we express ourselyef teclmically, suppose b s 
to be a peipendicidar section of the pkne of delineation, the 
intersections on it, a ^, would represent Hie position of a b ; 
and though from erery portion of the line a b it is under- 
stood that rays are proceeding to the eye, it is unnecessary 
for perspective drawing to introduce them. The visual rays 
F c and G c, which give the points/ and ff on the section of 
the plane of delineation, are perfectly unnecessary if the line 
A B only is required ; for A b being a perpendicular line, and 
p B the section of the plane of delineation, also perpendi- 
evlar, the line A B must necessarily come through these 
points / and ^. It must, therefore, be understood that in 
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drawing yieual rajs from any object composed of straight 
lines, it is only necessary to draw them from their extremi- 
ties : thus, in drawing the visual rays to find the perspective 
position and form of a square, it will only be necessary to 
draw a visual ray from eadi comer ; the positions of the four 
comers being found, the lines may be ruled from point to 
point, as we shall presently demonstrate. 

Now perspective is said to be the art of representing an 
object or combination of objects on a plane, such as a sheet 
of paper or canvas, as they would appear to the spectator 
looking through a sheet of glass, or window, interposed 
between himself and the objects to be delineated. . This sheet 
of glass, or window, is a most important feature in perspec- 
tive drawing ; and though views are more frequently taken 
in the open air than from a room, an intervening sheet of 
glass, or transparent plane, is always supposed to exist 
between the spectator and the original objects, and this sup- 
posed intermediate plane is called the plane of delineation.^ 
Thus, supposing a view to have been selected for delineation, 
with the correct measurement of all the various parts <^ 
which it consists; before we can proceed a single step to 
prepare the points necessary for making a perspective draw- 
ing, the position of the spectator and the plane of delineation 
must be determined; the size of the objects in the repre- 
sentation depending on the nearer or more distant position 
of the plane of delineation from the spectator. Let us refer 
to Fig. 4, p. 76, and suppose the line j k to be the object 
to be represented, and l the position of the spectator's eye ; 
either e f or o h may represent a section of the plane of 

* The cut, Fig. 3', p. 75, ii an excellent example of this. The house, 
the windows, the lamp, the figures, railings, and everything, in fact, 
outside the window from which the sketch is taken, are the objects to be 
drawn, or, as they are commonly termed, the original objects ; we have 
the window through which they are seen (which may be called the plane of 
delineation), on which the form of all the objects might be traced — and the 
position of the spectator three feet from it. 
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delineaiioii, but it makes a vast difference in the relative 
space the object will occupy in the picture, whether it is 
jdaced in the one position or the other. The lines J l and 
K L represent the visual rays ; and it will be seen by the 
diagram how mnch longer the representation of the line 
would be were g h the position of the plane of delineation, 
than if it were placed at b f, by the different length between 
the intersections of the visual rays on the two lines»* 

We will endeavour to illustrate the preceding observa- 
tions by the foUpwing diagram. Let a (Fig. 11) represent 

Fig. 11. 




a square to be drawn (the original object), b the position of 
the spectator, and o the plane of delineation ; the square, the 
spectator, and the plane of delineation, all standing on the 
same level plane. The appearance of the square on the plane 

* By reference to the cnt, p. 75, this may he ea^y understood, as, if 
the reader station himself first at about three feet from a window, and 
notice exactly how much of the opposite side of the way he sees through 
it, he may easily satisfy himself of the wonderfol difference consequent on 
the slightest change of position. If the studenf^retire three yards from the 
window instead of three feet, he will perceive that a much less portion of 
the opposite side of the way is now yisible, though the window, which we 
will suppose to be the picture, is of the same area. Again, if the 
student comes quite close to the window, he will find a much greater 
portion of the opposite side of the way is seen. This experiment is merely 
to show how much a perspective representation depends on the relative 
positions of the spectator and plane of delineation with the original 
objects. 
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of deliseaiion wosld be as 0, and its form and pesi^m ai« 
there aaeertained by means of yisQid rajs dra;im from tbe 
four coomers of the original object, «/^ A, to the eye of the 
epectotor at b, perp^idienlaiiy or&r b. We hare in ihh 
dkgmm the original object (the aq^iare), ^le position of tbe 
upecftator, and thm posilion of the plane of delineation, with 
the yisnal rays drawn throvgh it ; and if we conld imagine 
these yisnal rays to be pieceB of thread, or wire, passing 
throvgh the plane of delineatioi), we should be alile to mark 
the points of intersection a b c dy and at once draw the 
lines representing the square from point to point ; but though 
we know them to pass through, we know also that they are 
not tangible, and we must therefore find some means to 
ascertain the points of intersection of the visual rays with the 
plane of delineation ; to explain which we must have a fresh 
diagram. 

In this cut (Fig. 12), A B is the object to be represented, 
c D a perpendicular section of the 
plane of delineation, and the eye 
of the spectator anywhere on the 
line E V ; for, as affects the length 
the line a b will appear on d, 
it is immaterial at what point on 
this line the eye may be situated, 
as nSay be seen by the intersections 
made by the visual rays on c d, 
ahyCdy and «/ being of an equal length. As it is with the 
height of an object, so it is with the width : the visual rays 
drawn from e and/, and ^ and A, to B (Fig. 11), would give 
the same width on the plane of delineation if drawn to any 
other point on the line B E. We have stated that the base 
of the square, tbe base of the plane of delineation, and the 
spectator (Fig. 11), all stand on the same level plane; there- 
fore, if we suppose the eye of the i^ectator to be on the 
ground, the visual rays drawn from j and h to that 
point (b) would intersect the ground line of the plane of 



Fig. 12. 
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d^ineaiioD, and these pmnts of interaeotiea deieniiine the 
width of the square, at whatever height the repFese&Mien 
of it may be on the plane of delineation. If from each of 
these points a perpendicular line is drawn from the base to 
the top of the plane of delineation, the space between the two 
lines determines the width of the square, at whatever point on 
the line b e the eye of the spectator may be placed; the 
perpendicular from either point of intersection representing 
a section of the plane of delineation, on which the height 
oieg (xfh may be found in a manner precisely similar to 
that of finding the height of A b on the section c d. Fig. 12. 

In Fig. 11, then, we have the relative positions of the 
spectator and object, with the interposition of the plane of 
delineation ; the visual rays are drawn, and the points of inter- 
section were found, in the follcwing manner. In this diagram 
(Fig. 1ft), the rdative pesiti<HU of the spectator and ordinal 

Fig. 13. 




object are the same as in Fig. 11, visual rays being drawn 
to a pdnt on the ground plane, perpendicularly under the 
eye of the spectator ; and the intersections of these lines with 
the base of the plane of delineation at j k determine the 
width the square would appear. The combination of the 
visual rays drawn in these two Figs. 11 and 13, will enable 
na to give a perfect rqn<esentation of what the square would 
appear in its relt^ive position with the other parts described. 
Fig. 14 is a combination of the two (the relative positions 
of the parte being similar to Figs. 11 and 13), with the per- 
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pendioular lines drawn from the points y andiE; : the line drawn 
{romjf where it intersects the yisoal ray c e, gires a point a^ 

Fig. 14. 




the perspectiye position of the point e of the original object ; 
where it intersects the visnal ray ^ e it gives a point c^ the 
perspectiye position of the point ^ in the original object. 
Where the perpendicular line from k intersects the visnal ray 
/ E, it gives the perspective position h of the point / of tte 
original ; and the point of intersection with the visual ray A e 
gives a point d corresponding with h in the original object. 
Thus we have in the points ab e dthe perspective positions 
of the four comers of the square a. Consequently, the 
perpendicular drawn from /, where it passes between the 
visual rays e e and ff e, represents on the plane of ddine- 
ation the line e ^ o£ the original object a ; that drawn from 
k^ where it passes between the visual rays / e and A e, 
represents on the plane of delineation the line / A of the 
original object. By ruling lines from the points a to 5 and 
c to (f, we have on the plane of delineation a form such as 
the object would take on a sheet of glass similarly placed, 
if the spectator were to trace on it the form he sees through 
it ; the relative positions of the three essentials for perspec- 
tive drawing being as described, — viz. the positions of the 
original object, the spectator, and the plane of delineation. 

Trusting that the matter in the preceding pages, which 
may be said to contain the groundwork from which the 
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various modes of representing objects in perspective are 
deduced, is tolerably nnderstood, we will first offer a few 
observations, and then proceed to practice. The foregoing 
may bo summed up in very few words : — The rays of light, 
which are the cause of vision, are understood to proceed 
from every object in straight lines to the eye of the spec- 
tator, and in their transmission are supposed to pass through 
an imaginary plane, situated somewhere between the spec- 
tator and his subject In order to make a perc^pective draw- 
ing, the points where the rays of light (visual rays) pass 
through this imaginary plane must be ascertained, these 
points transferred to the canvas or paper, and by means of 
these the form and size of the objects accurately delineated. 
The diagrams requisite have been made with as much atten- 
tion to simplicity as the subject admitted, and are intended 
solely to illustrate the principle, that correct representations 
of form are to be drawn by finding the above-mentioned 
points : various modes are employed for finding them, which 
it will be our endeavour to make thoroughly understood. 

The horizontal line on the plane of delineation selected for 
finding the perspective width of the square ▲ (Figs. 1 19 1 3, 14), 
is the base line, though the same result might be obtained 
by taking any other horizontal line. The base line is that 
usually chosen for this purpose ; and as it is unquestionably 
the most convenient, from the circumstance of draftsmen 
being furnished with a ground plan and eleva^ns from 
which they are to execute the perspective drawin^t would 
only be perplexing the student to furnish him with examples 
and rules for what he may most probably never require. To 
avoid any errors, it may be well to remark that the ground 
plane, which is but another name for the surfeice on which the 
object to be drawn rests, is supposed always to be a flat even 
surface of great extent, and that the plane of delineation is 
always supposed to stand perpendicularly on it. Any devia- 
tion from this might materially affect the representation. 



y Google 



90 



VBBMBCrCITS VQB gT TOIMUl . 



CHAPTER IIL 

Wkbbb a nnmber of objects oombiiMd are leqnirefd to be 
represented in perepeetiTe, to proceed by finding ererj point 
bj means of intersecting points on the plane of delineation, 
would be an eztremelj tediow mode of procedure; and 
these p^untsare used as sparingly as possible, the main object 
being to produce aocomcy with the smallest possible number 
of lines. In order to make our illostiations dearly intel- 
ligible, and in the comparison of one mode with another, to 
show that we may arrive at the same remit by rwrions 
meaai^ we are necessarily compelled to employ more lines 
than wonld be requisite for an ordinary drawing; but in' 
doing so, we will endeaToar to pmnt out the best and readiest 
modes of proceeding. Yanisfaing points are what are com- 
monly used for determining the perspeotilye heights of per- 
pendicular lines, as well as for regulating the length and 
direction of horisontal ones. It has absady been exf^ained 
in Part I. pp. d, 10, Figs. 14, 15, that those lines in an ori- 
ginal object that are paralld, in the perspeetire representation 
indkie towards each o^er and meet in a point, which is called 
the Tanishing point : keeping this in mind, let as proceed to 
draw a jdane figure in perspectire from the following phui. 





Fig. 15, PUn. 
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Let A represent the top of a table, perpendicularly oyer the 
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Fig. 15, BepraMBtatioii 1. 



jr- ^ 
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e^ ai which, b, stsncb a ^eet of ghm ; let c represent 
tiie position of the spevtator, and d a sqawe figure Ijng 
flat en the table. We should here call a the ground plane, 
the upright sheot of glass oyer b the pkuie of delineation, 
and D the square figure to be represented, the original object 
viewed from the point c :* from these data it is required to 
draw the figure d in perspectiye ; the first step towards which 
will be to draw a parallelogram (Fig. 15, Rep. 1) to represent the 
pieture (e F o h), and across ihe 
picture, parallel to the ground 
line B F, at the height abore 
die ground line the spectator s 
eye is abore the ground ^ane, 
draw the horisontal line J (see 
Part I. pp. 5, 6, Fig. 6). 

Before preceeding with this 
drawing, it must be thoroughly 
underotood that the line b f, 

the ground line in the representation, is in all respects simSa^ 
to the line b of the plan, and that all points of intersection 
found on B are to be carried to b F ; and moreover, that the 
parallelogram e f Q h is the representation of the plane of 
deliBeation standing upon the line b. As in this case we 
propose to find the perspectiye positions of the points h c hj 
by means of a vanishing point, the position of this vanishing 
point must first be aseertained ; and the vanishing point in this 
position of the square relative to the plane <^ ddineation, 
will be the point of sight, which is always perpendicularly 

^ Notiifaig can be more readily imagined timii that tiie whole of tills 
figure mi^ be drawn from a description of the absolute measurements 
of tlie different objects ; as, for instance, we migbt say s to be twelye 
indies square, sttooted one foot fh>m b ; b four feet long ; and c four feet 
perpendicnlarij distant from the point a on b ; the eye of the spectator 
two feet ai>OTe the grotmd plane A. From such a description, a perspec- 
tire drttwhug may be made of any size, either large or small, by working 
from a scale of so much to a foot — eitiier the eighth of an inch, or half a 
dozen yards. 
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opposite the spectators eye on the plane of delineation:* 
we must therefore mark on the hase line of the plane of 
dyineation, the point a perpendicnhurly opposite o; cany 
this point to the ground line b f, and perpendicnlarlj over 
it on the horizontal line^ mark the point of sight at k. In 
order to find the length the line h e will appear, it is 
necessary to draw the yisnal rays b o and e c; carry the 
points of intersection they make with the base of the plane 
of delineation d and e to the ground line e f, and from each 
draw a perpendicular line on the picture. From d U> e will 
be the length the line b e would appear; the point b will 
be found somewhere on the perpendicular drawn from d^ 
and the point c on some part of that drawn from e. 

The lines b h and c j of the plan are parallel lines ; and 
though if they were continued to any extent they would never 
meet, yet in the representation they incline towards each 
other and meet in a point ; and being at a right angle with 
the plane of delineation, this point would be the point of 
sight. Continue the lines h b and j c up to the plane of 
delineation at / and ^, and carry these points to the ground 
line E F, and from each point draw a line to the point k, the 
point to which the parallel lines f b h and g e j oi the j^ 
must incline (or any others that might be parallel with them): 
the intersection of the line/K with the perpendicular from d^ 
gives the perspective position of the point b of the plan ; 
the intersection of the line g k with the perpendicular from «, 
gives the perspective position of the point e of the plan ; 

* The point of sight is always used as tiie yanishing point for lines 
that are sitnated at a rig^t angle with the plane of delineation ; those 
lines that lie in a direction parallel to it have no Tanishing point, but 
are represented by lines parallel to the ground line of the pictore. This 
wiU - be understood when we come to the rule for finding the positions 
of vanishing points in general ; it is necessary here to understand that 
all lines at a right angle with the plane of delineation do have their 
vanishing point in the point of sight, and that this point is on the plane of 
delineatton perpendicidarly opposite the spectator's eye (Part I. Plate I. 
A, Fig. 2). 
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and a straight line drawn from one to the other, the repie- 
sentation of the line b c. 

The direction of the sides I h and c j are represented hy 
the lines b K and ck; and to determine their length, it is 
necessary to find the positions on them of the points h and 
j; which is extremely simple. From the points h and^, draw 
the visual rays A c and j c ; carry the points of intersection 
i^ ^ oa B to the ground line E F, and from each point draw 
a perpendicular line : where that drawn from k intersects 
the line / k is the perspective position of the point h ; and 
where that drawn from the point I Intersects the line ^ k is 
the perspective position of the point /. A line drawn from 
A to y completes the drawing, the figure b e j h heing the 
perspective representation of the square d, viewed in the 
positions described. 

In the foregoing example more lines have been used 
than are absolutely required for drawing this figure, but they 
have been introduced for the more clearly exemplifying the 
mode for finding the positions of points, by means of a 
vanishing point and the visual rays ; but the visual raysj o 
and c c (in the plan) might have been omitted, and con- 
sequently the points and lines derived from them on the 
picture; for, as is shown in the Second Representation, 
Fig. 15, having the lines / k and ff k drawn, and the points 
b and h found by means of the 

intersections d and k of the Kg- 15» Representation 2. 
visual rays b o and h c, the 
points c and j are found from 
the points b and A. The lines 
b c and A i in the plan, being 
parallel to the base of the plane 
of delineation, are represented 
in the drawing by lines parallel 
to the ground line; hence lines 

drawn parallel to the ground line from the points b and A to 
the line / k, give an eoiiall^ accurate renresentation of the 
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figure ia a mart mmj^e msnner, and ai a coiuideraUe aayitig 
of labour. 

In geometry, a point ib defined to be that which has 
position but not magnitude, and a line to be length without 
breadth or thickness ; the extremities of lines are pointy and 
the interseetions of one line with another are also called 
points. Any straight line may be represented in perspeotire 
by finding the positions of ite extremities, and any comls- 
nation of straight lines by finding the positions of the 
extremities of each separate line. Curves may be drawn in 
perspective by finding interaeeting points in the wiginal 
figure (Part I. pp. 35, 36), and finding the positions of 
these points on the plane of d^ineation* If then a^ drafts- 
man has the knowledge how to find any single given point, 
he will be able by the same means to find a second, third, 
or any quantity ; hence^ straight lines may be drawn in per- 
spective by finding the position of their extremities, and 
curve lines by finding points of intersection, by understand*- 
ing clearly how any single point is to be found. We will 
therefore proceed to show, first, how the perspective position 
of any single point is to be ascertained; and afterwards, 
a combination of them : so that aay plane figure may be 
put in perspective, upcm the same principle employed for 

Fig. 16, Plan. 




drawing the square. Fig. 15 ; as in the above-given phiB, 
Fig. 16) fiovi whidi it is, required to find on the piotore 
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Fig. 16, Representation. 



2 1 ^2 

^ — i k \ '* 



the position of ilie point a, siiaated on b the groimd plane, 
the relative positions of the pkme of delineation and the 
spectator being as c and d, the eye of the spectator situated 
above the groimd plane, the height shown by the horizontal 
line B (Fig. 16, Bep.}* Fin^ find the position of the point of 
sight (as in Fig. 15), by drawing 
the line a d perpendicular to c ; 
draw the visual ray ▲ d, inter- 
secting the base of the plane of 
delineation at b ; bring the point 

▲ peorpendicularly forward to the 
plane of ddineation at c^* mid 
then carry liiese three points 
a & <; to the ground line of the 
picture^ From a draw a line 
perpendicular to the ground line, to the horizontal line at f ; 
this will be the point gI eight; also a perpendicular line 
across the picture from 5, on some pmi; of which the p<unt 

▲ will be found. The line c ▲ of the plan, being at a right 
angle with the plane of delineation, will be represented by a 
line drawn to the point of sight, the vanishing point for all 
lines lying in t^t dire^ion ; draw therefore the line c F, and 
where this intersects the perpendicular drawn from b, will 
be the position in the picture of the point a required, the 
line e A being the correct perspective length and direction 
in the representation, Fig. 16, of the line c a of the plan. 

Simple as the above diagram appears, it is important that 
it be most clearly understood. In making a perspective 
drawing consisting of a great variety of objects, the intricacy 

* The drawmg t strught line from the point required to be found in the 
picture up to the plane of deUneetkm, is called Mnging thepomi up to the 
jtkau qf delimioihn, end the poaition of it in the picture maj be found by 
bringing it forward in any direction ; but in this instance it must be 
brought forward perpendicularly, otherwise we could not find the pomtion 
of thepdnt A by means of the point of sight, that being the vanishing 
point only for lines at a right ang^e with the plane of delineation. This 
win be fully explained in the ensuing duf^er. 
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of lines may at the outset perplex the stndent, wbich will 
pass away with practice ; but with a thorough comprehension 
of the principle on which the foregoing diagrams (Figs. 16) 
are drawn, he can never be at a loss to find the position of 
any given point in a picture, whether situated on the ground 
plane or above it, — as we shall presently show. By this 
mode any plane figure, however complicated, may be repre- 
sented in perspective by actual measurement of the original 
objects : for instance, suppose A, Fig. 16, to be the spot on 
which any object stands (a man, a tree, or a post, is im- 
material for our present purpose), distant perpendiculaily 
from the plane of delineation four feet, the spectator being 
four feet in front of this plane, his eye situated three feet 
above the ground plane ; from these premises the position of 
this point may be ascertained with the greatest ease on a sheet 
of paper or other plane surfsice, and of any size required, 
in the following manner : — First, draw a horizontal line, on 
which mark a series of equal divisions, to serve as a scale to 
work from, similar to the diagram (Fig. 17) here given,* 

Fig. 17. 



which represents a scale of ten feet in length; then draw 
a line c, equal in length to that of your picture (Fig. 16, 
Rep. 1), to represent the base line of your plane of delinea- 
tion ; and behind it, at the (perpendicular) distance of four 
feet,t mark the position of the spot on which the object 

* AU geometrical drawings furnished to artists are worked on a scale of 
so much to a foot, yard, &c. according to the size required. Ha?uig 
the dimensions of the various parts to he represented, measurements 
are taken from the scale and applied to the drawing, hj which the rela- 
tive proportion of the parts is preserved, however minute the rqire- 
sentation. 

t The plan, Fig. 16, is worked to the scale here given, for the advantage 
of the stndent ; hut in making his own drawing, it will he better to con- 
struct a much larger scale to work firom. 
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stands at a, to the rigbt hand of the spectator, then on tho 
picture, three feet of the scale above the ground line, draw 
the horizontal line, and from these find the position of the 
point as described. Fig. 16, Representation. 

Eeferring back to the diagrams. Figs. 16, at the risk of 
being accused of prolixity, we will once again go over the 
several parts; and we will first observe that the space be- 
tween the ground line 3 — 4 and the horizontal ime e repre- 
sents a very great extent of flat surface, the whole extent of 
space between the situation of the plane of delineation to the 
greatest distance our vision extends ; that the point f is the 
point of sight, that point perpendicularly opposite the eye of 
the spectator, and the vanishing point for all lines at a right 
angle with the plane of delineation ; the perpendicular line 
over h shows that on some part of that line the point a will 
come, and the line c F determines at what point. 

We will now, by the same means employed for finding the 
position of the point A, find the position of another point on 
the same plane, B ; and that we may not interfere with the 
simplicity of Figs. 16, we will take a fresh diagram (Fig. 18), 
.premising that the references marked A, b, c, d, e, and p, 
and a, h^ c, are precisely similar to those in Fig. 16. 

Fig. 18, Plan. 
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Let us place another point on the plane b, as at o, the 
position of which is to be found in the picture by the same 
process as we found the position of the point A, tier, a visual 



process 

PenpeeHvei 



y Google 



98 



PERSPECnVE FOB STUDBMTS. 



Fig. 18, Representatioiu 
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ray o d, must be drawn, and the point of intersection, d^ 
carried to the ground line of the picture at d (Fig. 18, 
Bepresentation), and a perpendicu- 
lar line drawn from it ; then bring 
the point o perpendicularly to the 
plane of delineation at «, carry this 
point to the ground line of the 
picture at «, and from it draw a line 
to the point F ; the intersection, a, 
of this line with the perpendicular 
drawn from d will be the perspec^ 
tive position of the point g of the 
Plan. If we suppose these two points a and g to be the 
extremities of a straight line, as shown by the dotted line A g 
in the Plan, then the dotted line A o in the Representation 
would be the perspective appearance of it. It must then be 
evident that as by this means we can ascertain the perspective 
direction and length of one straight line, the direction and 
length of any other may be found in the same manner, and 
consequently, any plane figure of straight lines may be drawn 
in perspective by means of the point of sight only as a 
vanishing point ; thus, if we place another point at H on t^ 
Plan, and draw the (dotted) lines h g, o a, and a h, we have 
the plan of a triangle ; and by finding the position of h in 
the picture in the same manner as the points a and o were 
found (shown in the diagrams), by drawing the lines g a, 
A H, and g h, as is done by dotted lines in the Representation, 
it presents the appearance the triangle would assume viewed 
as described. Although the mode described in Figs. 16 and 
18 for finding the perspective form of any plane figure would 
produce a correct representation were it ever so complicated, 
it would be found but a round-about method of proceeding 
where the figure contains a quantity of lines. The usual and 
most convenient manner of finding the perspective directions 
of lines that are at an angle with the plane of delineation is 
by means of their respective vanishing points ; and ^e will 
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therefore proceed in the next chapter to point out the manner 
of finding the vanishing points for straight lines at whatever 
angle they may lie with the plane of delineation, and how- 
ever numerous the variety of their directions. 



CHAPTER IV. 

We have already more than once stated that all lines that 
in the original ohject are parallel, in their perspective repre* 
sentations incline towards each other and meet in the same 
point, somewhere on the horizontal line (see Part I. pp. 9, 
10, Figs. 14, 15 ; pp. 11, 12, Plate 1, Fig. 2). It must he 
further understood, that in drawing a variety of objects, every 
change of angle a line makes in its inclination towards the 
plane of delineation requires a fresh vanishing point. Thus 
in the diagram (Fig. 1 9) the rectangular figures A, B, c, and i> 

Fig. 19. 




represent the plans of four objects standing on the ground 
plane f, the situation of the plane of delineation being at e ; 
so situated, each figure would require two distinct vanishing 
points, the sides of each figure lying at difierent angles with 
the plane of delineation. The same would be the case in 
represenling any polygon in perspective; the sides of the. 

F 2 
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polygon being at different angles with tbe plane of deline- 
ation, would require distinct vanishing points. 

In order to find the vanishing points requisite for putting 
any object or combination of objects in perspective, it is 
indispensable to have the plan of them, the position of tbe 
plane of delineation (its base line drawn), and the position of 
the spectator. Whatever may be the direction of any Jne 
on the plan for which a vanishing point is required, it is 
found by ruling a line (parallel to the line on the plan) from 
the point marking the position of the spectator, and con- 
tinuing the same till it intersects the plane of delineation ; the 
point perpendicularly over this on the horizontal line will be 
the vanishing point not only for the line selected on the plan, 
i^ut for every line parallel to it. Thus in Fig. 20, let A be the 




position of a square, b the plane of delineation, and c the 
position of the spectator. The lines a h and e d being 
parallel lines in the geometrical plan, in the perspective 
representation must tend to the same point; to find this 
point, the edge of a parallel rule must be placed against 
either a h ot c d^ and brought down over c, from which 
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point a line must bo rnled till it intersect tlie line b,* as at e. 
The lines a c and h d are also parallel, but at a different angle 
with the plane of delineation to a 6 and c d^ and will require 
a fresh vanishing point, which is found in the same manner ; 
that is to say, from the position o^ the spectator, c, a line pa- 
rallel to a Cy or (what is the same thing) 5 d^ must be drawn 
to the plane of delineation at/, and the point perpendicularly 
over this, on the horizontal line will be the vanishing point 
for the lines a c and b d, and for all lines in the plan parallel 
to them. Let us now carry these points from the plane of 
delineation to the gronnd line of the picture, as in the 
previous examples, and proceed to put the square figure 
in perspective, first drawing the horizontal line D in the 
Representation (the height of which depends on the height 

Fig. 20, Representation. 
E P 




e J k g U / 

of the spectator s eye above the ground plane), and placing 
the vanishing points E and F on it respectively perpendicular 

♦ The plane of delineation being an imaginary plane, may be sup- 
posed to extend to any distance. The visual rays must come within 
that portion of it where the picture is supposed to be, and, as we have 
shown, the whole might be accomplished by using the point of sight; 
in such case, no more than that space would be required : but it rarely 
happens when more than one vanishing point is required that they fall 
within the picture. Where objects stand in a direction nearly parallel 
with the plane of delineation, the vanishing points are at a great dis- 
tance. It is therefore necessary, in finding the positions of the vanish- 
in^ points, to extend the line representing the plane of delineation 
some distance both to the right and to the left, and the same will be 
required with the horizontal line in order to mark the yanishing points 
on it. 
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over the points e and /. On the plan, draw the visual rajs 
a c and e c, carry their points of intersection, g^ A, on the 
plane of delineation to the ground line of the picture, and 
draw perpendicular lines from each. As in the preceding 
examples, the point a will come somewhere on the perpendi- 
cular drawn from ^, and the point c somewhere on that 
drawn from h. Now in order to find the position of a on 
the perpendicular drawn from ^, let us refer hack to the 
square we put in perspective in a different position (Figs. 15, 
Plan and Representation), and we shall there find that in 
order to get the position of the point 6, corresponding with a 
of our present figure, we first drew the visual ray h c, carried 
the point of intersection d to the ground line of the picture, 
and, as in the present case, drew a perpendicular line from 
it ; then in order to fiud the point of intersection on it, the 
point h was brought perpendicularly to the plane of deli- 
neation at /, / carried to the ground line of the picture, and 
a line ruled from it to the point of sight k, w^ich gave the 
point of intersection h. In the present figure (20), the 
points a, 5, c, d are found in the same way as the corre- 
sponding points 6, A, c, j (Fig. 15) ; only as the vanishing point 
for the line a c in this case is not the point of sights but the 
point F, instead of bringing a to the plane of delineation 
by a perpendicular line, it must be brought forward in the 
direction c a, as at y, and j carried to the ground line of the 
picture ; if a line be ruled from this to the vanishing point 
F, we have the perspective position of the point a on the 
perpendicular over ^, and the perspective position of the 
point c on the perpendicular over h ; the line/ a of the Repre- 
sentation being the perspective length and direction of the 
line j a of the Plan, the line a e the perspective representa- 
tion of the line a c of the Plan, and the portion c f of the 
line j aeVy the continuation of the line/ a em the direction 
of the dotted line in the Plan, as far as it is possible for it 
to be seen. The positions of the points h and d might be 
found in the same way as that employed for finding the pod* 
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tions of tbe points a and c, i. e. hj drawing visual rays from 
5 to c, and from d to c, carrying their points of intersection 
to the plane of delineation, and drawing perpendiculars from 
them, then bringing the point b to the plane of delineation 
in the direction d 5, and carrying the point of contact to the 
ground line of the Representation. If from this point a line 
were drawn to the vanishing point f, its intersections with 
the perpendicular lines found by the visual rays b c and d c 
would hx. the perspective positions of the points b and d^ as 
the intersections of the line j F fixed the points a, c on the 
perpendiculars over g and A. This manner of proceeding, 
however, though perfectly accurate, is not the readiest way 
to determine the positions of these points; it is quite suf- 
ficient to draw the visual ray b c, and carry the point of 
intersection, k^ to the ground line of the representation, and 
draw a perpendicular from it, on some part of which the 
point 1 will come. The position of the point a is already 
ascertained, and the vanishing point for the line a b; there- 
fore, if a line is drawn from a to the vanishing point B, the 
point of intersection with it and the perpendicular drawn 
from ^, is the position of the point b. F being the vanishing 
point for the line b d (this line being parallel to a c), from b 
draw the line 5 F ; E being the vanishing point for the line 
e d (c d being parallel to a b\ from c draw the line c e ; the 
point of intersection of the two lines b f and c e is the per- 
spective position of the point d of the Plan, and completes 
the perspective drawing of the square a of the Plan by means 
of the vanishing points. 

Having shown by the diagrams of Figs. 16 and 18 how 
a triangle (or any other rectilinear figure) may be drawn in 
perspective by finding the positions of the points at the 
extremities of the lines, using the visual rays and point of 
sight only as a vanishing point, we will now take a similar 
figure, and point out the manner of drawing a perspective 
representation of it by means of the respective vanishing 
points for each line of the triangle, and comparing the former 
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mode, that of Fig. 18, with the one we are about to describe^ 
show that the result is the same. 

Fig. 21, Plan. 




Let A in the plan, Fig. 21, represent the triangle, b the plane 
of delineation, and o the position of the spectator. Find the 
respective vanishing points on the Representation (after draw- 
ing the horizontal line) for the lines a 5, a c, and h c, the 
sides of the triangle A at D, E, and f ; * draw the visual rays 
a c and h c, and carry the points of intersection ^, A to the 
ground line of the picture, from each of which draw a per- 
pendicular line ; bring the point 6, in the direction <; 5, to the 
plane of delineation at /, carry j to the ground line of the 
picture, and to the vanishing point for the line h e (p) draw 

* This being a different figure to the last, and knowing from experience 
as a teacher how trifling a variation will sometimes confuse beginners in 
these matters, we repeat for their assistance the proceedings of the last 
figure ; from c, the position of the spectator, parallel to b c, draw the 
line cf; the point on the horizontal line perpendicularly over /will be 
the Tanishing point for the line b c, or any lines that may be parallel to it. 
From c, parallel to a b, draw the line c d; the point d on the horizontal 
line perpendicularly over <f , will be the vanishing point for the line a b 
and all lines parallel to it. From c, parallel to a c, draw the line c e; the 
point E on the horizontal line perpendicularly over the point e will be 
the vanishing point for the line a c and all lines parallel to it. If <a 
figure consist of twenty or more sides, each side in a different angle, their 
respective vanishing points may be found in the same manner. 
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the line j v ; the intersection of this with the perpendicular 
from h is the perspective position of the point h. From the 
yanishing point d (the vanishing point for the line a l), 
through the point 5, draw a line till it meet the perpendicular 
drawn from g^ this will give the position of the points;* from 
a draw the line a e, the intersection of which with the line 
h p gives the perspective position of the point c, which com- 
pletes the figure of the triangle, 'a b c, in perspective, and by 
a mode much more simple than that described in Fig. 18. 

To prove, however, that the result would be the same 
whichever mode of proceeding were adopted, we have drawn 
the visual ray c c by a dotted line, and. carried the point of 
intersection, ^, to the ground line of the picture, from which 
we have also drawn a perpendicular (dotted) line. We have 
also by a perpendicular from o to tbe plane of delineation 
(c I) determined the position of the point of sight, which we 
have placed perpendicularly over I on the horizontal line at 
G ; the point e we have brought perpendicularly to the plane 
of delineation B,tm; we have placed m on the ground line of 
the Hepresentation, and from it drawn a line to the point of 

Fig. 21, Representation. 




sight, G. It will be seen that the intersection of this line 
with the perpendicular drawn from k is in the same point (c) 
as tbat where the lines a d and b f intersect each other, 

^ This is a much readier way of finding the position of a than if we 
had brought, as was done, with the point b, the point a of the Plan, in the 
direction b a,to the plane of delineation, carrying that point to the ground 

f3 
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proviDg that the same result may be arrired at by different 
m^ns. 

After penuing the descriptions given, and e:tamining the 
diagrams illustrating them, for finding the positions of yan- 
ishing points, a little attention ought to make the student 
oomprehend why it is that the lines of original objects that 
are situated at a right an^e with the plane of delineation have 
their vanishing point in the point of sight, and that those lines 
which in an original object are parallel to the plane of deline- 
ation have no vanishing point, but are drawn parallel to it, or 
rather to the ground line of the picture. This will be fully 
understood by comparing the plans of Figs. 20 and 21 with 
that of Fig. 15 ; for if we require to find the vanishing point 
for the sides h hy e j of the square d, Fig. 15, both of which 
are at a right angle with the plane of delineation, it is clear 
that a line drawn from c, the position of the spectator parallel 
to them, to the plane of delineation at a, must be perpendicu- 
lar to it, which is klways the position of the point of sight. 
Again, according to this rule for finding the vanishing points 
of lines from a plan, if we endeavour to find one to which 
the sides h c and A j should be drawn, a line through the 
point c parallel to them must also be parallel to the plane of 
xielineation, and consequently could never meet ; hence it is 
that all lines that in original objects are parallel to the plane 
of delineation, are drawn parallel in the perspective repre- 
sentations. This manner of representing objects is frequently 
called Parallel Perspective, and that where all the sides of an 
object are at an angle with the plane of delineation. Oblique 
Perspective. 

The object of this work not professing more than to 
make the student thoroughly comprehend the system on 
which he is to proceed in making perspective drawings, 

line of the picture, and from it ruling a line to the vanishing point d. The 
reiult 18 ohviously the Buaae, as it can make no difference whedier the line 
a 6 D is commenced from one point or the other, the direction most be the 
same. 
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tbe examples already given are sufficient, it is hoped, to 
enable him to draw any plane rectilinear figure in perspec- 
tire that may be put before him. No example has been 
given for drawing curves, but as we have in Part I. pp. 35, 
36, already stated that in order to draw curves in perspec- 
tive, rectilinear figures must first be made, to get intersecting 
points through which the carves are to be drawn, the ex- 
amples already given are considered ample for the present. 
Nevertheless, before proceeding farther, the student, if so dis- 
posed, will find it to his advantage to take the plan of the 
circle (Part I.-Prob. V. Plate VI.) with the right lines about 
it, and marking a point for the position of a spectator and a 
line for that of the plane of delineation, draw it in perspec- 
tive, as also Figs. 4 and 6, Part I. Plate XIII. 



CHAPTER V. 



We have hitherto confined our examples entirely to the 
representations of plane figures, without taking into considera- 
tion at all the height or thickness of objects. We will now 
proceed to show how solid figures are to be drawn in perspec- 
tive upon the principles we have already laid down. In order 
to be able to give a correct representation of any solid figure 
in perspective, it is not only requisite that we should have the 
form of the base of the object on a plan with its relative posi- 
tion with the plane of delineation and position of the spectator, 
but we also require, either by drawing or description, the form 
and dimensions of its different parts. If the solid to be repre- 
sented be simply a cube, it is unnecessary to have more than 
the plan furnished, as, one face of a cube being given, the 
remaining five are known to be similar. It must be under- 
stood, that in drawing plans from which perspective draw- 
ings are to be executed, a mere ground plan will not be 
found adequate to the purpose, for as the base line only of 
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the plane of delineation is used for finding the perspective 
positions of the different parts of a structure, projections, 
recesses, &c., though they may occur twenty jor thirty feet 
ahove the hase of a hnilding, must he first drawn on the 
geometrical plan, their perspective positions found, and then 
carried up to the height required ; in fact, the plan of a 
huilding required for making a perspective drawing must 
consist not only of the ground plan, hut of a series of hori- 
zontal sections to the very top, wherever any change of form 
occurs. This will he better understood as we proceed, and 
when we have occasion for such a plan, we will recur to the 
foregoing remarks. 

The cube being the most simple form of solid to put into 
perspective, we will select that as our first example. In Fig. 
15, pp. 90, 91, 93, we have drawn in perspective the plan of a 
cube as seen in a certain position — ^iu what is termed parallel 
perspective. In referring to this figure (in which it will be 
remembered that the sides h h and c j\ from their being at a 
right angle with the plane of delineation, have their vanish- 
ing point in the point of sight), the points h and c are said 
to be brought to the plane of delineation at / and ^, which 
makes the distance between /and g exactly the same as that 
between h c and h j. To make this perfectly clear, let us 
suppose the dotted lines g c j and / 6 A to be grooves, on 
which the face of a cube perpendicularly over h c could be 
slid backwards and forwards ; if we were by means of these 
grooves to slide the square forward, we should positivdif 
bring the points b and c up to the plane of delineation. The 
pupil can therefore have no difficulty in understanding that 
in Fig. 15,/^ on the ground line is the width of the square 
right up to the plane of delineation, and that the line 6 c in 
the Representation is the width the same line would appear 
at the distance of/ 6 of the Plan from the plane of delineation. 
Now let us imagme the square d (Fig. 15) to be a base on 
which a cube stands, and that this cube could be slid forward 
on the grooves, up to the plane of delineation. We should then 
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have the front face of a square absolutely on the plane of deli- 
nea,tion ; we should hare a perpendicular line over/ the length 
of b Cy one of equal length over g, and a line parallel to fg 
passing from the top of one to the top of the other ; in feet, 
the form of the square on the plane of delineation (see Fig. 22, 
Rep.). It is unnecessary in constructing this cube to go over 

Fig. 22, Plan. 




the ground a second time for finding the position of the 
square d on the picture, as in Fig. 15, the plan of which we 
have given again in Fig. 22. The square in this plan is 
placed distant from the plane of delineation exactly its own 
width, and for the advantage of showing the lines more dis- 

Fig. 22, Representation 1. 
K 




tinctly, the position of the spectator a little to the left. Those 
poiats on the plane of delineation only are introduced' that 
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are requisite for drawing the square in pen^ctive, as de- 
scribed for Fig. 15, Representation 2 ; and in the diagram of 
the Representation, Fig. 22, all lines are erased but those 
necessary for our present purpose. In case the student may 
have forgotten any portion of the directions for drawing 
Fig, 15, Representation 2, he can refer back to p. 93 to refresh 
his memory. 

We have above stated, that in order to find the points for 
constructing a cube in perspective standing over the square 
b c j h, we must suppose the feice of it opposite to tbe 
spectator, to be brought forward to the plane of delineation, 
and according to that description, we must construct a square 
on the line f ffy sa / g k /, which is really the geometrical 
elevation of the cube of its full size. It is very evident that 
the perspective position of the point k must come some- 
where on a perpendicular line over the point 6, and tbe 
perspective position of the point I solnewhere on a perpen- 
dicular line drawn from e ; draw then from each of these 
points, h and c, an indefinite perpendicular line, and from 
each of the points k and / draw a line to the vanishing point 
(the point of sight) k; where the line k K intersects the 
perpendicular drawn from b at tw, it gives the perspective 
position of the point k; where the line / K intersects the 
perpendicular drawn from c at n, it gives the perspective 
position of the point I ; by joining the points m and n, we 
have in the figure b c n m, the appearance of the figure 
f g I k at the distance oi f b from the plane of delineation 
shown in the Plan, and the plane b c m n* being parallel to 

* The student must here understand, that as we speak of the linet in 
the plane figure of the square in the Plan being parallel to or at an 
angle with another line, so do we speak of the planes in a solid figure ; 
thus the square surface perpendicularly over the line 6 c we call a plane 
parallel to the plane of delineation, as we also call the perpendicular sur- 
face over the line h jj the surfaces of the back and front of a cube neces- 
sarily being parallel. In speaking of the sides of the cube perpendicularly 
over the lines b h and c j, we say that the planes of the sides are at right 
angles with the plane of delineation. The top and bottom of the cube are 



y Google 



PERSPECTIYE FOR STUDENTS. Ill 

the plane of delineatioD, does not change its form, bat only 
decreases in magnitude according to its distance. The angles 
of the cube standing over the points h and j of the Plan, 
must now be drawn perpendicularly from the points h and j 
of the Representation, that from A up to the line ^ K at o, 
aud that from j up to the line I K sXp ; hj joining the points 
and j7, hjpo will be the representation of the square plane 
at the back of the cube ; this also being in a plane parallel 
with the two former, still preserves its geometrical form, 
though smaller from its increased distance. Thus, b e n m 
being the position and form of the front of the cube, and 
hjp of the back, mn p o must be the appearance of the 
top, and b m h of the. side that is visible, it being unne- 
cessary to point out that the sides of the top and the side of 
the bottom that is seen, must have been drawn in determining 
the positions of the points A, o, and p. If another cube stood 
over the square in the Plan/^ e 6, the square/^ / k would 
represent the front, b c n m the back,* and consequently 
/ n m ^ the top, and/^ m b the side visible to the spectator. 
In this figure, as in Fig. 15, Representation 2, in order 
that the principle on which the different planes of the cube 
are drawn should be well understood, more lines are intro- 
duced than are absolutely required to represent the figure it 
assumes ; a more simple manner of drawing the Representa- 
tion would be as shown in Fig. 22, Representation 2. Having 
drawn (as described. Fig. 15) the square b c j h in per-r 
spective, draw from each of the points, 5, c, and A, an 
indefinite perpendicular line; from the point ^, set up the 
perpendicular height of the cube at Z, and from / draw the 

also in planes at right angles with the plane of delineation, but they are in 
horizontal planes, and the sides in perpendicular planes. It is as easy, 
after a Uttie practice, to comprdicnd the term '* plane," as the word 
"surface." 

* In order to find the positions of certain points, it is frequently 
necessary to draw parts that cannot by possibility be seen, and in order 
to make this figure perfectly intelligible, several lines are drawn as if the 
cube were transparent. 
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line I K ; where I K intersects the perpendicalar from <;, it 
gives the point n. of the preceding figure. The top of the 
cube being parallel with the bottom, n m roust be parallel 

Fig. 22, Representation 2. 




9 q lOr 66 / 



to cb; draw then from n a line parallel to c &, and where 
this intersects the perpendicular from &, it gives the point m; 
from m draw the line m k ; the intersection of this with the 
perpendicular from A gives the point o; o p being parallel 
to m n, draw from o, parallel to mn, a line to meet the line 
/ K, which gives the point p : the intersection of these two 
lines obviates the necessity for drawing a perpendicular 
homj. 

Suppose another cube to stand upon the square e, and it 
is required to put this cube also in perspective behind the 
cube D. To do this, we must draw the visual rajs 1 c and 
3 c, and carry the points of intersection 5 and 6 to the 
ground line of the Representation, and from each point draw 
a perpendicular line between / k and m k ; from the points 
of intersection on/x draw horizontal lines to meet the line 
g K ; from the points of contact on ^ k draw perpendicular 
lines to meet the line Ik; from the points of contact on / k 
draw horizontal lines to m k ; the points of contact with the 
Hue m K will be the same as with those from the perpen- 
diculars drawn horn the points 5 and 6, and will complete 
the perspective drawing of a cube standing over the square 
E of the Plan. 
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Let US place a third square (p) on the plan, over which we 
will suppose another cuhe to stand, and we shall perceive 
with how much facility this third cuhe may he drawn in 
perspective. Bring the points 7 and 8 to the plane of 
delineation at 9 and 10 (in the same way as the points b c 
of the square d were brought to f, ff) ; bring these points to 
the ground line, and from each of them draw a line to the 
vanishing point K. The square F being (as is seen in the 
Plan) at the same distance from the plane of delineation as 
the square e, all the points for drawing the square F and 
the cube standing on it may be found from the cube e 
already drawn, as follows : continue the horizontal lines 
2 — 1 and 4 — 3 till they intersect the lines 10 K and 9 k; 
from the points of intersection 7 and 8, 11 and 12, draw up 
indefinite perpendicular lines; continue the horizontal line 
of the top of the front face of the cube e to intersect the 
perpendiculars from 7 and 8 at the points 13 and 14, and 
from each of these draw a line to the vanishing point K. If 
a line be now ruled from the points where the lines 13 K and 
14 K intersect the perpendiculars drawn from 11 and 12, it 
will complete the perspective drawing of the cube standing 
over the square f of the Plan, and show that having by 
means of the visual rays fixed the positions of certain points 
in one object, the positions of the points required for drawing 
another object may be found from the first without the 
necessity of additional visual rays, and the result will be the 
same with less labour. To illustrate this, we have intro- 
duced the visual rays 8 c and 7 c, and placed the points of 
intersection q^ r on the ground line ; it will be seen by the 
perpendicular (dotted) lines drawn from these points, that 
they pass directly through the points 7 and 8, found by a 
different mode. 

The principle on which a solid is drawn in perspective, 
where all the planes are at an angle with the plane of 
delineation, is as simple as the one just given. Fig. 22, 
where some of the planes are parallel to it. In the example 
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given, p. 100, Fig. 20, we have put in perspeotiye a square 
having all its sides at an angle with the plane of delinea- 
tion. Let OS refer to theae diagrams. Figs. 20, supposing a 
cube to stand over the square a, and proceed to draw a 

Fig. 23, Plan. 
d 




perspective representation of it, according to the Plan.* In 
this representation, the square a is put in perspective in the 
manner described for the Representation, Fig. 20, and the 
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* The same plan we have given, Fig. 20, would fully.answer the par- 
pose for constructing a cube on the square a, but a new one is considered 
requisite, in order to introduce some additional lines, which would have 
caused considerable confusion if put into the former one; the principle for 
drawmg it is the same, although the figure is reversed. 
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point a is brought to the plane of delineaition at /, as the 
point e of Fig. 22 was brought to the plane of delineation 
at ^, only that as the side c j is at a right angle with the 
plane of delineation, the point c is brought (following the 
direction of j c) perpendicularly to it ; whereas the line a c 
of Fig. 23, not being at a right angle with the plane of 
delineation, the point a is brought to it in the direction of 
c a. From this point y, set up the perpendicular height oi 
the cube (the length of any side of the square a of the Plan) 
at / / this point will determine the height of the four angles 
of the perspective square over the points a, 5, c, d; we have 
already got the perpendiculars from a, 5, and c, in the lines 
diawn from g^ k^ and A, and may therefore proceed at once 
to determine the height of them. From I draw a line to the 
vanishing point p, which will determine the height of the 
perpendicular lines over a and c at n> and n, as the line I k 
(Fig. 22, Representation. 2) determined the positions of the 
points n and p. The point fn, in Fig. 22, Representation 2, 
was found by drawing a line paraUel to the ground line from 
n to intersect the line drawn up from 5, on account of the plane 
c n m b being parallel to the plane of delineation ; but the 
plane standing over the line a by Fig. 23, being at an angle 
with the plane of delineation, all the horizontal lines on that 
plane must be drawn to the same vanishing point ; therefore 
from the point m, a line must be drawn to the vanishing 
point E, the intersection of which with the perpendicular 
from by determines the height of it at o : if a line be now 
drawn from o to the vanishing point r, and from n to the 
vanishing point E, the point of intersection p of the two lines 
will be found perpendicularly over d, and completes the 
perspective drawing of a cube standing in the position de- 
scribed in the Plan, Fig. 23. 

In order to determine the heights of the different angles 
of the cube a m, c n^ d p, and b o, it is immaterial whether 
the point a is brought to the plane of delineation in the 
direction c a to jy or whether it is brought forward in the 
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direction b a; m £aaty eitber of the three points a, &, or c, 
would answer equally well to find the heights of these per- 
pendicular lines ; for if the point e were brought forward to 
the plane of delineation in the direction of the line d Cj 
as at ^ (in the Plan), and this point carried to the gronnd 
line of the Representation, a perpendicular drawn from it the 
geometrical height of the cube, will be found to produce the 
same result as that produced by the point ^, as is shown in 
the Representation. The point q is placed on the ground 
line, and the geometrical height of the cube set over it at 
r ; from r a line is drawn to the vanbhing point b, and it 
will be seen that the point of intersection with the perpen- 
dicular from c, is in the same point with that drawn from I 
to the vanishing point f; and the intersection ^ving the 
point p must necessarily be the same. Again, if the point 
b was brought forward to the plane of delineation in the 
direction <^ 6, as at t (Plan), t carried to the ground line, 
and the geometrical height of the cube set over it at ^, and 
this point chosen for determining the height of the per- 
pendicular angles, the same result would ensue as in the two 
preceding cases ; the line t f intersecting the perpendicular 
from b in the same point as the line m e. 

If the perspective height of the cube is to be determined 
from the line q r on e n^it determines by the same line the 
height oidp; the point m would be found by ruling a. line 
from the vanishing point f through n to intersect the per- 
pendicular from a ; the intersection will be found in the same 
point as found by the line / f; the point o, in this case, 
would be found on the perpendicular line from 6, either by 
the intersection of a line drawn from the point m to the 
vanishing point £, or of a line drawn from the vanishing 
point p, passing through the point f?. It has then beea 
clearly shown that any point may be selected, and that the 
perspective height of the cube being found at any one angle, 
the height of the remaining three may be determined from it. 

The student, if he has paid attention to the directions 
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giyen for drawing all the preceding figures, ought now to be 
able to draw in perspective with tolerable facility a more com- 
plicated one than any we have yet used for our illustrations, 
and that by simple description. By a mere servile copying, 
in his progress through the work, the diagrams we have 
introduced, he may be liable to forget some of the earlier 
ones in his anxiety to get forward, and he is strongly recom- 
mended, as he proceeds, not only to draw with care and more 
than once each separate figure as it occurs, but to vary the 
positions of the objects or the spectator in his plans, and then 
put them in perspective. To draw an octagonal tower from a 
plan in perspective, is not more difiicult than to represent the 
cubes in Figs. 22 and 23, it only requires a greater number 
of lines ; but by a careful attention to the rules we have 
already given, a tower of any number of sides may be drawn 
without the necessity for any extra directions, as it ought to 
be quite superfluous to inform the student, that if the hori- 
zontal lines that in the perspective representation tend to any 
vanishing point are situated above the spectator's eye, they 
incline downwards instead of upwards. In order, therefore, 
that the student may satisfy himself that* he has fully com- 
prehended the foregoing rules, we will furnish him with the 
plan of an octagon tower, with the relative situations of the 
spectator and the plane of delineation, of which he must 
draw the perspective representation from description. We 
bave, therefore, in the diagram (Fig. 24) given the plan of 
the tower, a, the position of the spectator at c, his eye 
situated five feet above the ground plane, and the plane of 
delineation at B, marking each angle of the tower at 1, 2, 3, 
4, 5, 6, 7, 8. According to the position in which the spec- 
tator is placed in looking at an octagon tower, he may see 
either three or four of its sides ;* in the position in which it is 

* It is possible to place the spectator opposite either angle of the 
octagon, so that only two sides would be Tisible ; indeed, if he were dose 
to sack a tower, perpendicularly opposite either of the sides, that side only 
would be seen. But we shall be able to point out in our remarks on the 
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here placed, four of the sides are visible, 8 — 1, 1 — 2, 2 — 3, 

and 3—4. Tbe width 



Pig. 24. 



these sides would aj>pear 
in the pietore is deter- 
mined by the yisnal rajs 
drawn from the points 
8, 1, 2, 3, 4, precisdy 
similar to the manner of 
finding the width of the 
sides of the cube, Figs. 
22 and 23 ; the points of 
intersection, a, 6, c, d, «, 
on the plane of delinea- 
tion, must be carried to 
the ground line of the 
picture, from each of 
which a long perpendi- 
oular line must be drawn 
(the top of the tower be- 
ing considerably above 
the eye of tbe spectator). 
In the position of this 
figure relative to the 
plane of delineation, we 
see that the lines 1—2 
and 6 — 5 are parallel 
to it, and consequently 
have no vanishing point; that the lines 3 — 4 and 8 — ^7 
are at right angles with it, and will consequently have- 
their vanishing point in the point of sight; that the pa* 
rallel lines 1—8 and 4 — 5, being at an angle, not a right 
angle, with the plane of delineation, require a distinct vanish- 
ing point, as will also, for the same reason, the parallel lines 

positions to be chosen for making perspectire drawings, that ^se posi- 
tions where only one or two ndes arc seen are such as are inadmissible for 
making perspective drawings. * 
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2 — 3 and 7 — 6. The position of these vanishing points then 
must be found on the plane of delineation, as described in 
Figs. 20 and 21, carried to the ground line, and perpendicu- 
larly oyer them set on the horizontal line. 

Haying set these points on the horizontal line, that is, the 
point of sight, whidi should be marked D,* the vanishing 
point for lines parallel to the sides 1 — 8 and 4 — 5, which 
mark e, and the vanishing point for the sides 2 — 3 and 7—6, 
which mark F, proceed to draw the figure in perspective. 
It is immaterial, in determining the positions in the picture 
of the points 1 and 2, which of them is brought to the plane 
of delineation, as the position of one being ascertained, the 
other may be got from it (see the points «, a, and &, Fig. 23)* 
Let ns choose the point 1, and we shall find that it is imma- 
terial also whether this point be brought perpendicularly to 
the plane of delineation at y^ or in the direction of the side 
8 — 1, at g. If the former, / would be carried to the ground 
line, and a line ruled to the point of sight d, the intersection 
of which with the perpendicular drawn from ^, would b& the 
perspective position of the point 1 ; if the latter, g would be 
carried to the ground line, and a line ruled from it to the 
vanishing point E, which would intersect the perpendicular 
from & in the same point as the line / d (Fig. 21)* The 
portion of the point 1 being ascertained, the remaining 
comers may be found from it ; as, from 1 draw a line parallel 
to the ground line, where this intersects the perpendicular 
from c is the point 2 ; from this point draw a line to the 
vanishing point F, the point of intersection with the perpen- 
dicular from d is the position of the point 3 ; from 3 draw a 
line to the vanishing point D, the point of intersection with 
tfte perpendicular from e is the position of the point 4> If ^ 
be the point chosen from which the position of the point 1 
is determined by ^ e, the same line will give the point 8 

* The student must be careful to mark tiie references as thej are de- 
scril^, as he proceeds ; he will by this means get on without difficulty ; 
by neglecting to do so^ he will get sad]y perplexed. 
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at its intersection with the perpendicular from a; if the 
point 1 be determined by the line / D, then a line mns 
be drawn from the point 1- to the vanishing point e to deter- 
mine the point 8. These four lines, 8 — 1, 1 — 2, 2 — 3, and 
3 — 4 of the base of the octagon tower, are all that can be 
seen from the station c, and we have now to determine the 
heights of the perpendicular angles over these points 8, 1, 2, 
3, 4. .The perpendicular lines from these points are already 
drawn, and the height of one being determined, the heights 
of the remainder may be ascertained from it. Supposing the 
height of the tower to be five times the length of from 1 to 2, 
this height must be set up on a perpendicular line from the 
point g (on the ground line), and marked A, from which 
point a line drawn to the vanishing point e will deter- 
mine the height of the angles of the tower over 1 at j and 
8 at k; the heights of the three remaining angles standing 
over 2, 3, and 4, may be determined in the same way that 
the points 2, 3, and 4 were found ; that is,, from j draw a line, 
parallel to the ground line, to the perpendicular from c; from 
the point of intersection draw a line to the vanishing point F 
till it meets the perpendicular from dy and from this point of 
intersection, a line to the point of sight d to meet the per- 
pendicular from e, which will complete the drawing of an 
octagon tower, viewed from the position shown in the plan. 
Fig. 24.* 

^ In giving the description for patting this figure in perspective, we 
stopped at finding the positions of die points 8 and 4, four sides of the 
octagon only being seen from the position at c. It may be as well to point 
out how the whole plan of the octagon might be completed from the 
points already found, without drawing any additional visual rays. It 
will be seen that the lines joining the points 2 and 3 with 7 and 6, are 
parallel with the lines 1 — 8 and 4 — 5, and consequently, to represent 
them in perspective they must be drawn to the same vanishing point b : 
therefore from 8 draw a line to the point of sight d, and from 2 draw a 
line to the vanishing point ■ ; the intersection of these lines gives the 
point 7 ; from 7 draw a line to the vanishing point f, and firom 3 to tiie 
vanishing point b; the intersection of the lines gives the point 6; 
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Fig. 25. 



An experiment practically proving the accuracy of a 
series of diagrams, not only tends to ^x certain principles in 
the mind of the stndent, but frequently, if the principles are 
but imperfectly comprehended, is an inducement to him to 
retread his ground, in order to render himself capable to 
become the exhibitor of the same in his turn ; and moreover, 
the satisfaction derived from witnessing the perfection of an 
experiment gives great encouragement for perseverance in 
the continuation of his studies. To this end we propose 
describing a simple but most satisfactory experiment, that 
will afford a convincing proof of the correctness of the 
principles on which the preceding figures have been drawn. 

In the annexed diagram. Fig. 25 (the whole of which is 
drawn to a scale from the ob- 
jects described), the parallelogram 
A B c B represents the top of a 
common table, upon which over 
the square B stands a cube ; * on 
the line c d (which represents the 
edge of the table), take any point 
as the position of the spectator, 
which we have here fixed at f, 
and across the table parallel to the 
edge c D, draw a line g h, to re-, 
present the base of the plane of 
delineation, over which the plane 
of delineation is supposed to ^ 
stand; then from the comers of 
the object on the table, draw the visual rays; find the 

from 4 draw a line to the Tanishing point e, and from 6 a line parallel 
to the ground line to meet it ; the point of intersection will give the 
point 5, and complete the figure of the octagon in perspective. The same 
result might be arrived at in various ways, but the principle would be. the 
same. 

* We are obliged to specify some particular figure, but a work-box, 
desk, book, or other object, no matter what, may be chosen. 
Perspective, ^ 
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position of the point of sight by a perpendicalar from p, 
and bring one of the angles of the square on whicli the 
cube stands perpendicularly to the plane, of delineation, as 
described in Figs. 15 and 16. Construct a parallelogram 1, 2, 
3, 4, to contain the representation ; carry all those points to 
the ground line, Fig. 26, and then draw the cube in per- 
_. 26 spective as described in Fig. 

2 1 22. The representation, to 

answer the purpose of our 
experiment, must be drawn 
on a piece of stiff paste- 
board ; the height of the 
horizontal line being placed 
aboTe the ground line, the 
same height the eye is 
situated above the edge of 
the table c d, and should be 
sufficiently elevated to enable the top of the object to be 
distinctly seen. A strip of card must now be cut similar to 
K, Fig. 26, a straight line 5 6 drawn across it, and from 
this a perpendicular lino must be drawn the length of the 
space from the ground lino to the horizontal Une, to g^ at 
which point drill a small hole with a pin. Place this strip 
of card upright on the edge of the table c D, the point 5 at 
the point 7, and the point 6 at 8, which will bring the point 
g exactly opposite the point of sight. 

Let the form of the cube (the whole of the tinted figure) 
in Fig. 26, be carefully cut out, and the piece of pasteboard 
on which it was drawn set perpendicularly on the table in 
the place where the plane of delineation is supposed to be 
situated ; the point 3 standing on o, and the point 4 on H, 
the points/, a, 6, c, d must necessarily come over their cor- 
responding points on o H, and the hole g in the card per- 
pendicularly opposite the point of sight j. If in this 
portion of the different parts, the student place his eye eloee 
to the hole g in the strip of card K, he will find the onbe^ 
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stauding over the square % to fit exactly to the hole cat out 
of the pasteboard. In order to be quite successful in this 
experiment, a perfect adjustment of all the parts is indis- 
pensable; the drawing must be made with great accuracy, 
and the greatest care must be taken that the piece of paste- 
board containing the figure of the cube, and the slip of card 
through which the hole is pierced, stand perfectly perpendi- 
cular to the plane of the top of the table. 

This experiment may be repeated with advantage in a 
variety of ways, all of which variations will illustrate some 
portion of the text in the preceding chapters. It will be 
found, that the slightest change in the position of any of the 
ports will destroy the effect: the position of the eye must 
neither be moved to the right nor left, neitlier higher nor 
lower ; if the line G H were drawn closer to c d, the hole would 
be too large for the cube to appear to fit it ; if it were drawn 
farther back, the hole would appear too small ; any change 
in the position of the cube itself would alike destroy the effect. 

If only one face of the cube were to be drawn, the figure 
would be similar to d, the representation of a. Fig. 11 ; in 
such a figure, whether the square stood parallel to or at an 
angle with the plane of delineation, if pieces of twine were 
attached to the four comers of the real square, the four 
strings first passed through the hole cut in the pasteboard 
standing over o H, then through the hole g in the strip of 
cardboard, and the strings pulled tight so as to form straight 
lines from the original square to the point ^, they would be 
found to touch the four comers of the hole representing the 
form of the square, in perspective ; thus referring to Fig. 11, 
and supposing a to be the front of the cube, d the hole cut 
in the pasteboard, and the point e the hole in the strip of 
cardboard, the strings from the comers of the (nriginal 
square drawn tight to the point ^, would touch the four 
comers of the hole cut in the board, as the lines drawn from 
the comers of the square a to e, touch the comers d, 5, 
a, <^ of the square D. 

a2 
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For teachers at schools, or for those who receive pupils 
in classes, a small apparatus for this experimeot would he 
attended with a very trifling expense, and would prove as 
advantageoos to the teacher as to the pupil : to illustrate by 
experiment being easier to the master than by description, 
and much less difficult of comprehension to the scholar. 
Any figure may be selected for this experiment, and the 
representations of circular figures, to those not conversant 
with perspective drawings, cause considerable astonishment. 

After an attentive examination of the rules contsdned in 
the preceding chapters, the student ought to experience no 
difficulty in finding the situation on the horizontal line of all 
vanishing points that are requisite for drawing in perspective 
any plane figure, however complicated ; nor do we think he 
ought to be at &ult in constructing a solid figure upon it ; it 
is frequently, however, necessary to have on the same plan a 
variety of figures, drawn one within the other, representing 
projecting and receding parts situated over the plan. To 
represent these in perspective with accuracy, requires great 
attention and considerable nicety ; and as we have given no 
figure of this kind either in this or the first part of our work, 
we will introduce a plan and perspective view of one of the 
buttresses of Magdalene Bridge, Oxford, which afibrds an 
excellent example for illustration. Before, however, pro- 
ceeding to any more complicated representation, we propose 
to make a few general observations, and compare the pro- 
cesses described for drawing perspective in the First and 
Second Parts. 

In the various diagrams we have already given, it must 
be quite evident that the same result in finding the perspec- 
tive positions of points in a picture is to be attained in a 
variety of ways ; and though, in the first instance, in order to 
determine the position of some leading point or points from 
which others may subsequently be drawn, it is requisite that 
the relative positions of the plane of delineation, &o., must 
be fixed, so that the general outline of the subject shall be 



yGoogle 



PERSPECTIYE FOB STUDENTS. 



225 



Kg. 27. 



StaiUm, 




y Google 



126 PEESPECTIVE FOR STUDENTS. 

arranged by the visual rays and vanishing points, mnch of 
the detail may be accomplished by more simple means. This 
is clearly shown in the manner of drawing the perspective 
cube p, in Fig. 22, Representation 2, the whole of which 
may be drawn without the necessity for introducing any 
visual ray at all. The same may be observed by referring 
to the Representation, Fig. 21, where the point c of the tri- 
angle is fonned by the intersections of the lines a d and b p, 
without the necessity of a visual ray, as is also the point d in 
the Representation, Fig. 20. 

Those modes for making perspective drawings that are 
attended with the fewest number of lines are always to be 
preferred ; and it would surprise many who are not accus- 
tomed to execute drawings in perspective, to witness the rapid 
and very simple manner in which intricate drawings are made 
by those who make it their business. In our endeavours to 
explain with sufficient deamess the manner of finding the 
perspective positions of certain points by means of drawing 
the visual rays through the plane of delineation, we have in 
every instance made the plan quite distinct from the repre- 
sentation, which is really the fact, as it must never be lost 
sight of that the picture you are making is to represent the 
original objects as they would appear if traced on a sheet of 
glass (the plane of delineation) placed between the spectator 
and the objects to be drawn. The manner most commonly 
in use, however, is to make the ground line of the picture 
and the ground line of the plane of delineation the sam6 
line; to place the position of the spectator above this line 
according to his distance from the plane of delineation and 
the plan of the original objects below it, the points of inter- 
section of the visual rays on the ground line of the plane of 
delineation thus come at once on the ground line of the pic- 
ture;* those points required to be brought forward to the 

* The student must understand, that in the diagrams given in this Part 
of the work, as well as in the figures of the Problems in Part I. for the 
purpose of instruction, lines of all kinds, whether to vanishing points, to 
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plane of delineation are brongbt at the same time to the 
ground line of the picture. This process is a much readier 
mode than making the base of the plane of delineation and 
the ground line of the picture two separate lines, as we will 
show in our next figure. 

The original object of the First Part of this treatise on per- 
spective was to furnish information just sufficient to enable 
the amateur to make sketches from nature without violently 
outraging perspective. The forms chosen and the directions 
given for drawing them were as simple as the subject would 
admit, and the Author trusts that it is impossible for any 
intelligent person to go steadily through the pages without 
comprehending the matter. Although the present Part goes 
much fieirther into the art of perspective than the First, and 
the mode pointed out for representing the perspective forms 
of objects is different, yet there is nothing in the First Part 
of the work to unlearn; an attentive perusal of the two parts, 
with careful drawings made on a larger scale from the illus- 
trations contained in both, we may venture to say, would 
enable the student to draw in perspective any geometrical 
figure set before him. It may appear to some that in giving 
ndes for drawing a number of figures in perspective in the 
First Part, and leaving the explanation of the principles on 
which perspective drawing is founded for the Second, is, to 
use a homely adage, putting the cart before the horse ; but 
perspective is generally allowed to be an extremely difficult 
subject to write on, as it is necessary before we can enter 
into the principles on which perspective drawing is founded, 

dbtance points, or the Tisual rays that are requisite for finding points of 
intenection, — in all cases the whole length of the line is drawn from point 
to point ; bat in the execution of a perspective drawing, where all lines 
for finding the form required are erased, this is not required. All that 
is necessary is to place the rule from point to point, and mark delicately, 
but distinctly, only the point of intersection required. By this proceeding 
a yast confusion of lines is obviated, and the progress of the drawing 
rendered more simple. 
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first to understand what perspective really is. To those who 
are ignorant of drawing, the geometrical elevation of a 
building appears more correct than a perspective representa- 
tion, yet to those who understand the principles of drawing 
it must be quite evident that a geometrical elevation, how- 
ever useful it may be, cannot be a correct representation of 
what we see, let the position of the spectator be where it 
may ; as a simple geometrical drawing does not represent the 
thicknesses either of projections or recesses, though they may 
be ascertained generally by the depth of the shadows. The 
frontage of a rectangular building may be so situated with 
reference to the position of the spectator, as to present a rec« 
tangular figure, but all recesses or projections on the face of 
it must be drawn according to the rules of perspective if the 
representation be really as it appears, which is not done in a 
geometrical elevation. Hence we have preferred the system 
of showing practically by the most familiar examples, in the 
First Part, in the various figures from 7 to 15, that objects 
vary considerably in their form according to their change of 
position with reference to the spectator; that parallel lines 
viewed in certain directions appear to meet in a point called 
the vanishing point; how the position of these vanishing 
points may be found on the horizontal line with sufficient 
accuracy for ordinary sketches, with directions for determin- 
ing the height of this line ; and then proceeding from these 
premises to put a variety of figures in perspective ; showing 
in the First Part what is meant by perspective drawing, and 
leaving it to the Second to point out the principles on which 
it is grounded. The First Part, in fact, being but an intro- 
duction to the Second, the proper understanding of which is 
greatly facilitated by an acquaintance with the First, some of 
the diagrams of the Second being difficult to comprehend 
without this knowledge. 

In referring back to the first problem, Part I. p. 15, if we 
were to proceed to draw a similar figure on the principles 
we have described in the Second Part, which would be on the 
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same plan as the RepresentatioD, Fig. 23, we should find 
that after determining the positions of the lines a, e, p by 
means of visual rays, and finding the positions of the vanish- 
ing points 6 and H, as shown in the diagrams Figs. 20 and 
21, by which the inclinations of the lines d, o, h, and j are 
drawn, all the remaining parts may be as accurately deli- 
neated by the system described for drawing this problem, 
pp. 15 — 21, Part I., as if done by the rules given for draw- 
ing the diagrams Figs. 22 and 23, as it is immaterial as 
affects the accuracy of the drawing, whether the positions of 
the points necessary for finding the width of the windows, 
which were determined by means of a distance point, or the 
point necessary for drawing the point of the gable, which 
was determined by the use of diagonal lines, be found by 
the means used in drawing Prob. I., or whether the positions 
of all the points are found by means of the visual rays; 
whichever mode is employed the result will be the same. 
The point of distance is most valuable in perspective draw- 
ing, and a variety of ways are shown by different writers on 
perspective by which the position of this point may be deter- 
mined* In the directions given for making perspective 
representations of objects embraced in the diagrams from 
Fig. 15 to Fig. 24, it must be very evident that the whole of 
a perspective drawing may be executed without the necessity 
for emplojdng a distance point at all, the visual rays answer- 
ing the same purpose ; but it is frequently the case that the 
introduction of a distance point saves considerable labour, 
and the directions given for fixing its position in Prob. I. 
and II. Part I., and elsewhere, are sufiicient for any pur- 
pose, as they will produce intersecting points on any line 
with as much accuracy as is to be obtained by visual rays. 

If a drawing of the plan of the house, the original object 
of the representation, Prob. I. Part I., were given to the 
student, with the position of the spectator and situation of 
the plane of delineation, it is barely possible he could have 
any difiiculty in putting in perspective the parallelograms of 
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the two sides of the house, formed by the lines a, d, f, k and 
A, c, E, J ; the heights of all the different parts being the 
same as described for drawing the first, problem, Part I. 
In the cut (Fig. 27) we have here introduced,, we have placed 
the plui of the building below the ground line, so as to bring 
the intersections of the visual rays direct to it; this will 
prove a great saving of labour ; but it is necessary to point 
out, that in all cases where this is done, the plan must be 
drawn the reverse way to that where the base line of the 
plane of delineation and the ground line of the picture ve 
distinct lines, which has been the case in all our previous 
examples. This will be understood, by turning the figure 
27) upside down ; in looking at it in this position, taking the 
ground line of the representation as the base of the plane of 
delineation, if the points of intersection on it were carried to 
another line as the ground line of the picture (similar to the 
diagrams, Figs. 22, 28), the gable end would be to the right 
hand instead of to the left, the way we absolutely see it. 

It is not our province to enter into any theories ; all that 
is required is to make the student uiiderstand as a practical 
&ct, that where the plan is placed underneath the picture, so 
that the base line of it (the ground line) is used at the same 
time as the base of the plane of delineation, the plan must be 
drawn reversed; by making the ground line serve both 
purposes, we gain a saving of labour, which is always an 
object The annexed diagram shows that the result will be 
the same, whether we use a distinct line for the base of the 
plane of delineation, carrying the intersecting points to the 
ground line of the picture, drawing the plan as it stands 
before us, or whether we make one line serve the purpose of 
both, by drawing the plan reversed. Let A represent a plan 
similar to that in Fig. 27, only drawn as it stands before us, 
B representing the plane of delineation, from which the 
points are to be carried to the ground line of the picture, c 
the position of the spectator. The plan a is a reversed, and 
the point eiain the same relative position* to a as c to A ; the 
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Kg. 28. 




line B serring for tbe plan a and station point ^, both as ground 
line of the picture and base of the plane of delineation ; the 
visnal rays h c and d c, it will be seen, intersect the line b in 
the same points as the yisnal rays h e 
and d c. In comparing figure 27 with 
Plate II. of the First Part, it will be 
seen that the lines k and j in the plan,- 
are the lines by which the positions of 
the vanishing points H and j are deter- 
mined ; the angle a of the house touch- 
ing the plane of delineation, is of course 
drawn perpendicularly up from the 
point 2 ; the perpendiculars E and p 
are determined by the visual rays drawn 
from a and h to the station point of the 
spectator ; the lines c, J, D, and k, are 
drawn as in Fig. 23, Representation.* The 
points by which the perspective width 
of the windows was determined in drawing the house in 
Prob. I., was by means of a distance point, full directions 
for the manner of determining the position of which, were 
given in the directions for drawing that problem; and we 
here propose to show that the result of finding them by this 
means is precisely the same as if the visual rays had Been 
used. The distance from 1 to 9 in this diagram (Fig. 27), 
will be found to be really the geometrical length of the 
perspective line d, by comparing it with the line K of the 
plan, and the divisions 10, 11, 12, 13, correspond on the 
two lines r and K. From each of the points 10, 11, 12, 13, 
on K of the plan, draw a visual ray to the station of the 
spectator, intersecting the ground line (also the plane of 
delineation) at <?, d^ «, /.t From the point 9 through the 

* As regards tlie height of the line A and the height of the windows, the 
manner of determining them was fully explained at p. 20, Part I. 

t In this figure, to avoid confusion of lines, the yisual rays are not 
drawn to the station point through the ground line, hut only up to it ; 
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comer of the house, 5, draw a line to the horizontal line, to 
determine the point of distance, s;* then horn each of the 
points 10, 11, 12, 13, on R, draw a line to the distance 
point 8, to determine the perspective positions of these points. 
If we now from each of the points on the ground line, c, dy e,/, 
draw a perpendicular Hue up to D, ihej will be found to 
intersect that line in. the same points, as the lines drawn from 
the points 10, 11, 12, 13, on R, to the point of distance s, 
proving that the positions of these points are determined 
with as much accuracy by means of a point of distance, as 
by drawing the visual rays. 

In Prob. I. Part I., the perpendicular line dividing the 
parallelogram a, c, E, J into its perspective halves, was found 
by means of the intersection of the diagonal lines l and if 
at the point 7 ; we shall find this mode for drawing the 
perpendicular line n at its perspective distance from a and e, 
equally correct as employing either a visual ray or a p(Hnt 
of distance. The point g on the plan is exactly midway 
between 2 and a on the line j; if from this point a visual 
ray is drawn to the ground line at A, a perpendicular line 
drawn from it will pass directly through the point 7 found 
by the intersection of the diagonals l and M. Again, from 
the point 1 on a, a horizontal line 1 j is drawn to represent 
the ^metrical length of the line c (equal to j of the plan) ; 
if from j through the point 3 a line is ruled to the horizontal 
line, it will give a point of distance t, by which the width of 
any details on the gable end of the house may be determined 
on the line c ; thus, if from the point ky the half of the 
geometrical representation of c, a line is drawn to the point 
of distance T, the intersection of it with the line c determines 
the perspective centre, and is in the same point with the 

were it not a figure for instmction, even this would be unnecessary, 
as simply marking the points of contact at c, d, e, and /, would be 
sufficient. 

* All the references in this figure that occur In Prob. I. Part I., are 
lettered and figured the same. 
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intersection produced by tho perpendicular line from 7 and k. 
Hence it must be clear, that to determine the perspective 
distance of any perpendicular line between a e or a f, it is 
immaterial, so far as correctness is to be obtained, whether 
these distances are determined by a distance point, by yisual 
rays, or by means of diagonal lines.* 

It is difficult to say of these three modes, which is the best; 
in some cases one is to be preferred, in others another. 
The distuice point and the diagonals are the most used in 
sketching from nature, as it is seldom found necessary to 
construct a plan, the general outline and position of the 
vanishing points being taken at discretion. In minute parts 
of a drawing, the use of the point of distance is valuable, as 
correctness is more readily attained, and it saves much 
trouble where a perspective line is required to be divided 
into a number of equal parts, to use the point of distance 
instead of visual rays, as will be seen on the line drawn 
from / (on a), to the vanishing point H. Suppose that portion 
of the line from I to f», required to be divided (perspectively) 
into four equal parts: draw an indefinite horizontal line 
from Z, and set off four equal parts at n, o, /?, q; from q 
draw a line to the horizontal line at u; these lines drawn 
from n, 0, py to u, will give the perspective positions of 
these points on Z, m. The reason why the distance point 
is more convenient for this purpose than the visual rays 
from a line on the plan, is, first, that yon may place your 
distances on the horizontal line at discretion, and secondly, 
that by being able to get them wider apart, correctness is 
more easily attained. Suppose the distance chosen to have 
been a trifle more than from Z to n, as from Z to r, the horizontal 
line would extend to t<, and the point of distance must be 
found by drawing a line from u through m to the horizontal 
line at y, and lines ruled from the intermediate points r, «, t 

* The diagonal lines may be used for finding the positions of other 
perpendicnlar lines besides the middle line n» as shown in the First Part^ 
Prob. IV. Plates. 
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to the point of distance t,* will intersect tbe line ^ m in the 
same points as those drawn from the points n, o, p, to the 
point of distance v. It may be well here to notice, that from 
any point on a frtmi which a line is drawn to the vanishing 
point, the point of distance may as readily be determined as 
from the point (1) chosen ; or that the point of distance 
being fixed from the real geometrical length of the line R, 
measurements may jbe made on any. other Hne, and the 
same point of distance made use of ; as if we required to 
divide the perspective line k in half, we have only to measure 
off on the ground line to the right of the point 2, ^e geome- 
trical half of the line k of the plan, and a line ruled from 
it to the point of distance s, would intersect the line k in the 
middle ; this is clearly shown in the geometrical width of 
the first arch on the line b and the ground line. Fig. 1, 
Prob. VI. Part I. In the second proble^^ Ptot I., the 
student could have no difficulty in finding the positions 
of the points 3 and 4 from a plan ; and as the near edge of 
the chess-board is on t^e ground line, and therefore up to the 
plane of delineation, the line 1 2 has only to be divided into 
eight equal parts to get the divisions of the squares. It 
must be evident in this figure, that the point of distance 
is the readiest way of determining the perspective positions 
of the points from aio g; if Uiese were to be found by means 
of visual rays, it would be necessary to divide one of the 
sides of the plan into eight equal parts, to draw a visual ray 
from each to the ground line, and from each intersection draw 
a perpendicular line to intersect either the line 1 — 3 or 
2 — 4; whereas in the manner adopted in Prob. II. (the 
point 3 having been found by a visual ray), the point <tf 
distance is determined by a line from 2 through 3 to the hori- 
zontal line, and the intermediate points between 1 and 3 are 
found by one operation. 

* Thi9 point is out of the picture as well as the Tanishing points, bnt it 
would be foand on the horizontal line by continuing the line « m v np 
to it. 



y Google 



PERSPECTIVE FOB STUDENTS. 135 

In Prob. X. Part I. we pointed out the mode (pp. 56y 
57) for finding the perspective width of reeesses, leaving 
the first step, the distance of the line 2 from 1 to be 
determined by eje ; in this fignre (27) we shall show with 
what readiness the depth of the leeess may be determined 
bj rule. Let v on the plan represent the plan of the recess ; 
we shall then require the perspective width of from «9 to 11 ; 
to ascertain which, draw a visoal ray from w intersecting 
the gronnd line at a^ and from a draw a perpendicular line 
across the front of the house ; the perpendicukr from d is 
the line 1 of Prob. X. Part I.^ and the perpendicukr from 
a the line 2 of the same. In this fignre (27) we have not 
introduced the top and bottom lines of ^e windows, as the 
manner of proceeding for drawing these is fully described 
m the directions given for drawing Prob. X. Part I. We 
have merely shown how the line 2 (Prob. X.) is to be 
found by a visual ray from a jdan ; that being determined, 
proceed as described, p. 56^ Part I., from the comer of the 
window 4. 

The same remarks we have made in comparing Fig. 27 
with the first problem in Part I., will apply to other plates 
in the same part; thus, in Fig. 1, Prob. VL, if the phm 
were given so as to fix the position of the vanishing point 
and determine the distance of the line D from a, the width 
of the piers and arches, and the intermediate points required 
for drawing the curves, are as readily found by means of a 
point of distance as by drawing visual rays to the plane of 
delineation. The readiest way of drawing this figure, would 
be to find the width of the arches and the middle line 
between their sides, by the visual rays, and find the points 
for the curves as described in Fig. 2, Plate 7. If in addi- 
tion to what is represented in Prob. VI., the thickness of the 
arches was required to be drawn as in Prob. XI. Part I., 
the thickness shown from a to a (Prob. XI.) would be 
determined from a plan, in a way similar to finding the 
perspective depth of the recess 1 1 to ir in Fig. 27. 
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In the diagrams introduced in Part II., none hare been 
given for the representation of curves in perspective ; ample 
information has been given to enable the student to construct 
any plane rectilinear figure in perspective ; and as rectilinear 
figures must first be o(mstrueted in order to find intersecting 
points through which the curves are to be drawn, it was 
considered that the introductory observations and subsequent 
examples in Chap. III. Plirt I., were quite sufficient to 
enable the student from a plan to draw a circle in per- 
spective ; the geometrical figure required for so doing, being 
only a few straight lines intersecting one' another at certain 
points, and all within a square. There are a variety of 
geometric curves, such as the ellipse, parabola, &c. &c., 
that, if the mode for geometrically constructing them accord- 
ing to the rules laid down in works on practical geometry 
are known, are as easily put in perspective as the circle, 
although a greater number of lines may be required. These 
curves are met with in arches, roofs, mouldings, &c., and bb 
we before said, if the manner of constructing these figures 
geometrically is understood, they are readily put in per- 
spective. We will introduce one example by putting » 
semi-elliptic arch in perspective. 



Rg.29. 




The rule for drawing this geometric curve is to be found 
in Nicholson's " Practical Geometry;" it is very simple, and 
produces a good line. It must be understood that to draw 
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this figure on a large scale, it would be necessary to take, in 
proportion to the size it is to be drawn, an increased number 
of points ; four points are very few to get a perfect line, but 
are quite sufficient to illustrate the prindple on which this 
or any other curre may be represented in perspective. It 
is superfluous to draw any plan for this figure, the paral- 
lelogram containing it being drawn in perspective as any 
other parallelogram would be ; we therefore premise all that 
preparatory work to have been gone through, and proceed 
at once to the representation of the curve. The geometrical 
diviaons on a must be carried to the line b, and their per- 
spective positions found on c by means of the point of 
distance d on the horizontal line, and from c, these points 
must be brought to the line a,* the representation of a in 
per^ctive. The divisions on the line s must be put on 
the line «, by ruling to the vanishing point from b through e 
to it ; this will give all the points requisite for drawing the 
rectilinear figure in perspective ; and by drawing from / to 
the points on the perpendiculars on each side of the paral- 
lelogram, and from g through the divisions on a, lines up to 
those hom / to the divisi<ms on the sides, similar to the 
geometrical figure to the left, all the points requisite for 
drawing the curve will be evident ; the rectilinear figure to 
the right being the perspective representation of the rectilinear 
figure to the lefb. 

Our limits do not admit of introducing any great variety 
of figures; indeed the object is only to point out the princi> 
pies on which perspective drawings are to be made from 
details of individual parts. In Prob. VIII. Part I. we have 
given a figure by which the shaft of a column, and conse- 

* It would be a shorter process to contiiiue the line a, and there place 
the geometrical divisions (as on b) ; by which proceeding, the divisions got 
^J the point of distance would come at once on a. We have taken the 
line B, because, being obliged to leave the lines required for finding the 
positions of the points, the finding them from a continuation of the line a 
^ould have created a confusion with the other lines. 
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qaently a series of shafts of columns, may be drawn ; fre- 
quently the shafts of columns are of a less diameter at the 
top than at the bottom ; to represent such a abait in perspec- 
tire, it would require only to construct a perspective square 
within the top square B (see Figs. 6 and 7, Plate 13, Part I.), 
the same width as the diameter of the top of the shaft, draw 
the circle within it, and from the extremities of the bottcoi 
draw lines to the extremities of the top, similar to the lines 
8 and T, Prob. YIII. In tiie forms of the roofs of interiors, 
we constantly meet with arches crossing each other in s 
variety of ways. It is as easy to draw an arch in perqiecdye 
in one direction as another : it is only necessary therefore to 
fix the points from which the arches spring, ample imforma- 
tion for doing which has already been given, and the arches^ 
whatever may be their geometrical form, are as easily drawn 
as in Prob. VI. and IX. The annexed diagram (Fig. 30) 
Fig. 30. is an example of the effect pro- 

duced by the intersection of 
arches. It would be sopw- 
fluous to show how these per- 
spectire arches were constnu^ 
ed, as it would be only a repe- 
tition of preceding examples; 
the points from whidi the curves 
spring are similar to 1, 3, 6, 9 
of Prob. VII. Paji; I., the arches springing from 1 to 9 
and 3 to 6^ instead of from 1 to 3 and 6 to 9. Diwies vary con- 
siderably in their apparent forms, according to the change of 
position from which they are seen, and to the experienced 
eye a want of perspective knowledge is easily detected in 
their representation. There is little difficulty in drawing in 
perspective any form of dome, provided the student under- 
stand thoroughly how to draw the geometrical figure, as we 
will show by a reference to Prob. V. Part I., and Fig. 29, 
just given. Let us suppose the form of the dome to be that 
given in Fig. 29, springing from eight points, and we had 
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drawn the plan of it similar to the nearest perspective circle, 
Prob. y . First draw a perpendicular line from the perspectiye 
centre of the circle (the intersection of the diagonal lines), 
the height of a f, and on the line 4 — 2 constract a geo- 
metrical figure similar to Fig. 29 ; then, as described in Fig. 
29, draw the geometrical figure in perspective over each of 
the lines 1 — 3, 5 — 7, and 6 — 8, as bases r^resenting the line 
A, and the result will be an accurate repres^itation of such 
a dome in perspective, as was described. Irregular curves 
may be represented in perspective in the same manner as 
described far Fig. 29, constructing your own rectilinear 
figure about the irregular curve to get a number of inter- 
secting points in it, and putting this figure in perspective; 
this would be required in drawing the leading lines of leaves 
in a Corinthian capital. Any spiral from the volute of an 
Ionic capital would prove an excellent example for the 
student's exercising himself on ^e principles for representing 
curves in perspective. 



CHAPTER VI. 



At ihe commencement of Chap. Y. p. 107, we remarked 
that the mere outline of the ground plan of a building 
would be insufiicient as a plan from which to make a per- 
spective drawing, and that we require for this purpose a 
series of plans made from horizontal sections of the various 
parts wherever any change of form occurs either as a pro- 
jection or recess ; thus in the projections of roofs, pediments, 
cornices, mouldings, &c., the form and extent of the pro- 
jection must be drawn on the plan before we can put it in 
perspective. Fig. 31, p. 141, represents the plan (a), eleva- 
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tion (b), ancl perspectiye repiesentation (c), of a square pillar 
standing on a cnbe, with a projecting top, or capital; tho 
station of the spectator is marked at O9 to which point visual 
rays have been drawn from the three comers of each of the 
squares of the plan that are visible, the inner square being 
the plan of the shaft of the pillar, and the outer square the 
plan of the projection (the projection of the base and the 
capital being the same), and from each of the points of inter- 
section a, by Cy dy e on the ground line of the picture, a perpen- 
dicular line has been drawn ; the point 2 has been brought 
to the ground line at/, and a line drawn from / to the 
vanishing point D, gives the perspective position of the point 
2 of the plan at 2 ; the cube forming the base of this figure is 
drawn as Fig. 23, only as the top of it is above the eye of the 
spectator, only the outer edges of it are visible. The perpen- 
dicular line from/, by which 'the perspective height of the 
base was determined at A, must be continued up, and the 
geometrical heights ^ k marked on it from the elevation, from 
each of which points a line must be ruled to the vanishing 
point D ; the intersections of these lines with the perpendicu- 
lars drawn from the points e and a, will give the perspective 
positions of the points j, ky /, and m of the elevation, and per- 
spectively perpendicular over the points 1 and 2 of the plan ; 
from the points j and k lines must be drawn to the vanishing 
point B, their intersections with the perpendicular drawn from 
e determine the perspective positions of the points n and 
perpendicularly over the point 3. Draw a line from the 
point m to the vanishing point B, and from to the vanish- 
ing point D, intersecting each other in the point />, then 
ky m, py would be the representation of the under surfa^ 
of the slab or capital on the top of the square pillar, per- 
pendicularly over the points 2 — 1 — 4 — 3 of the plan. On 
this perspective square we have now to represent the inner 
square of the plan in perspective, the top of the pillar on 
which the square slab just drawn stands ; continue the line 
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5 — 6 up to the ground line at g^ from which draw a perpendi- 
cular line, and from the elevation set on it the geometric^ 
height of the pillar at r, from which point draw a line to the 
vanishing point d, the intersection of this with the perpen- 
dicular from c gives a point, *, perpendicularly over the 
point 8 of the plan ; its intersection with the perpendicular 
from 5, gives a point, t, perpendicularij over the point 5 of 
plan ; from 9 draw a line to the vanishing point e, its inter- 
section with the perpendicular line from d gives a point, f^ 
perpendicularlj over the point 7 of the plan, and completes 
the perspective representation of the elevation b from the 
plan A required. 

The mode employed for finding the positions of the points 
g and t by setting up the geometrical height of the pillar at 
r, is perfectly correct, and serves excellently as an exercise 
on our previous examples ; but a much readier and equally 
correct mode of proceeding would be to find their position 
by means of a diagonal line between m and o; the points t 
and u being perpendicularly (that is, perspectively speaking) 
over 5 and 7, the diagonal m — o must give these points in its 
intersections with the perpendicular lines from h and d. If 
the points t and u had then been determined by the diagonal 
m — 0, the lines s — t and s — u would have been drawn on a 
different system ; from the vanishing point D a line mast 
have be^i ruled upwards through t^ and from the vanishing 
point E a line ruled through u to intersect the last drawn, 
which would be in the same point on the perpendicular 
drawn from c, found by the visual ray from the point 6.* 
Any additional projection may be put in perspective by 

* The visual rays drawn from all the points, 2, 6, 8, 4, are in the same 
line, and consequently the perpendicular line drawn from c answers for 
the perpendicular angles of any number of paralkl squares when the Tisoal 
ray is in a direct line with a diagonal ; had the station of the spectator 
been either to the right or left of the position in which we have placed it, 
the angle j k of the slab would not have been perpendicularly over the 
angle 8 of the pillar. 
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drawiDg it iirst on the elevation, and afterwards the horizon- 
tal section of it on the plan ; thus narrow fillets, such as are 
constantly placed on pillars a little below the capital, may be 
represented in perspective with very little trouble, on the 
same system as was employed for drawing the base and 
capital ; — such as the one we have drawn on the elevation 
and introduced on the plan with dotted lines.* 

It is best generally in drawing the plans from which per^ 
spective drawings are to be made, to draw the largest sur- 
£Eice first, whether it stands on the ground, or is the section 
of some projecting part over it ; wo have, however, in the 
figure before us, departed from this rule, in adding to the 
representation the projecting piece round the lower part of 
the cube on which the pillar stands. This is done to show 
the student that he must occasionally add to his plan from 
the elevation as he proceeds: thus the width of this pro- 
jection is taken from the elevation and set on the plan out- 
side the outer square, 1, 2, 3, 4, already drawn, and the pro- 
jection is put in perspective by exactly the same process as 
the cube standing over the square 1, 2, 3, 4. In the plan of 
this outer square only two sides have been drawn, as they 
give the three points that are required : the other two sides it 
would be a waste of labour to introduce. 

Let us suppose that instead of the square pillar standing 
on the cube of the base, there stood a circular column, the 
diameter of whjch is the same as the width of the square 
5, 6, 7, 8 ; from the centre of the plan describe a circle to 
represent the plan of the column within the square 5, 6, 7, 8 ; 
from the point u in the perspective representation draw a line 
to the vanishing point D, and from the point t draw a line to 

* This fillet we have not introdaced in the perspective representatioii, 
as the lines necessary for so doing would interfere with those we shall 
require for another illustration ; and, as we have observed before, we have 
not the advantage of being able to erase our lines as we proceed. It may 
be done in the same way as a projection we are about to draw round the 
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the vanishing point b ; the intersection v of these two lines 
gives the fourth point in the perspective representation of the 
square 5, 6, 7, 8 at the height r of the elevation. The student 
must now turn back to Prob. YIII. (facing p. 45, Part I.), 
and refer from this figure (31) to that problem in the fol- 
lowing description. From the point to, the intersection of the 
circle with the diagonal '5 — 7^ draw a line parallel to 5 — 8 
up to the line 5 — 6 ; from this point draw a visual raj inter- 
secting the ground line at a; from a draw a perpendicular 
up to the line t — v at y. From the vanishing point D, 
through y, draw a line to intersect the diagonals t — u and 
s — v; where this line intersects t — u it gives a point corre- 
sponding with the point 2 of the diagram, Prob. YIIL; 
where it intersects 9 — r it gives a point corresponding with 
8 of the diagram ; from each of these points draw a line to 
the vanishing point b ; the intersection on t — u will givB a 
point corresponding with 6 of the diagram, that with s — e a 
point corresponding with 4. From each of the vanishing 
points D and b draw a line through the intersection of the 
diagonals t — u and s — v; where the line drawn from b inter- 
sects the line n — 9, it gives a point corresponding with the 
point 5 of the diagram, Prob. YIII. ; where it intersects 
the line s — t it gives the point 1 of the diagram. Where 
the line drawn from D intersects the line t — v it gives a 
point corresponding with the point 8 of the diagram ; where 
it intersects the line «— u it gives the point 7 of the diagram. 
Here it will be seen that we have the eight points required 
through which to draw the curve of the top of the circular 
column in perspective, without the necessity for drawing 
the whole figure of the diagram, Prob. YIII., on the plan: 
the points 6, 8, 2, 4 being all determined from the single 
point Wy and the points 3, 5, 7, 1 from the intersection of 
tbe diagonal lines t — u and s — v; it was even superfluous to 
draw in the plan the whole of the circle ; marking from the 
intersection of the diagonals 5 — ^7 and 6 — 8 the length of a 
radius on the diagonal 5 — 7 at w would have been quite 
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sufficient. The curye may be drawn through these points, 
and the sides of the column drawn down similar to the lines 
8 and T from the curve B, Prob. VIII. Part I. 

In the foregoing illustration (Fig. 31) we have shown by 
a very simple figure how the projections of any original 
object are represented in perspective from a plan introducing 
the sections of the projections where they occur, all of whicl 
save the circular column, are of the same form, viz. squares ; 
we now present the reader with an example admirably 
adapted not only to illustrate the same, but also as an excel- 
lent exercise for the student on all the examples given in the 
two parts of this work. The student on looking at this 
figure must not be alarmed at its apparent intricacy : there 
is not a line in it but what has been explained in preceding 
drawings, and if each portion of the figure be examined 
separately, and looked at as a distinct figure, all intricacy 
will yanish : the square block forming the base is drawn by 
the same rules given for the cube in previous examples ; the 
triangular solid that stands on it is equally simple; the 
directions for drawing the half-circle on the top of this last 
figure were explained in the First Part (Prob. V. &c.) ; 
the blocks forming semicubes are as simple as the earliest 
examples we have given in this Part; and the mode for 
drawing the semicircular forms made by the shaft passing 
through these blocks was amply illustrated in Prob. VIII. 
The projecting parapet and pier standing on it is but a 
variation of the last figure, and if we only hide with a piece 
of paper all the under part, it will appear equally simple. 
It is the imperative necessity for our leaving all the lines 
required for constructiug our figure that makes them appear 
complicated; whereas the student in his progress will be 
able to erase the lines that are used in the construction of 
one figure before he proceeds to the next, by which his pro- 
ceedings will be divested of all confusion of lines. Before 
commencing this figure, the student must recollect that in 
our progress we have frequently observed, that for the pur* 
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pose of instruction we have been compelled to introduce 
more lines than were absolutely required for the construction 
of the figure, and also we have in numerous cases pointed 
out that a result equally correct is to be obtained by a Yariety 
of modes of proceeding ; therefore in the construction of a 
figure like t^e present, consisting of a combination of parts, 
dissimilar in form, one part may be drawn by means of 
visual rays for finding the positions of the various points, 
and the points requisite for drawing the next may be deter- 
mined by that previously drawn ; the mode that produces a 
correct result with the fewest possible number of lines is 
always the most desirable. 

In this figure, for the advantage of more clearly under- 
standing the references, we have placed a plan both under 
the elevation and perspective representation, the manner of 
drawing which we are about to describe; and in order to 
afford every facility to a perfect understanding of the figure, 
every alternate form is drawn with dotted lines. The origi- 
nal object, the buttress of a bridge, is viewed from a recess 
on the bridge looking over the parapet, which necessarilj 
causes the horizontal line to be placed very high. This 
position is chosen, as it presents a larger surface on which to 
represent the several figures. 

We will in this representation take each part of the but- 
tress separately, treating each as a distinct figure, and before 
the student commences his perspective drawing, he should 
on a large scale copy the elevation and plan below it, care- 
fully marking all the letters and figures for reference, draw- 
ing on the plan for constructing his perspective figure eadi 
part as it is described ; he will also find his progress through 
the drawing much simplified by putting in each figure when 
completed with ink, and rubbing out all the surperfluous 
pencil lines. We commence then with the square base 
marked a. It is quite unnecessary to give any directions for 
drawing this figure, as it would be but a repetition of what 
has been already fully explained ; all the Hnes, howeveii 
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that were used for drawing the perspectiye form are left on 
the representation for the advantage of the student.* The 
second, which is a triangular figure, might have been drawn 
by finding the vanishing points from the lines 1 a and b a 
of the Plan ; but a,s the perpendicular planes over these lines 
are the only planes standing in these directions, the triangu- 
lar figure may be drawn by a much shorter process. From 
the point cf draw a visual ray to find the position of c J on 
the top of the perspective square A, from which draw a line 
parallel to the ground line across the square, which will give 
the point d on the line 2b; from d draw a long per- 
pendicular line, as the position of this point will be required 
In every portion of the figure ; from a draw a perpendicular 
line to e (the geometrical projection of this triangular figure), 
and from e a line to the vanishing point, the intersection of 
this with the line c d gives the position of the point a on the 
plane a ; draw the lines 2 a and a by which will give the 
perspective form of b of the Plan on the plane a. From each 
of the points 2, a, 5, draw an indefinite perpendicular line, 
bring from the elevation the point 3 to the line of projection 
J E, and from it draw a line to the vanishing point; from 
the point of intersection d on this line draw a horizontal line 
to the perpendicular from a ; join the points 3 a and a (, 

* Tbe student will bear in mind, that the plan being drawn below the 
ground line, the figure is reversed. 

t In order to curtail as far as possible the quantity of lines that are 
unayoidable in making a perspective drawing, we have drawn this figure 
in parallel perspectiye, and the plane of delineation right up to the 
nearest face of the base figure ; by so doing, we are enabled to get the 
measurements of the heights on the line J k (which may be called the line 
of projection) of the representation direct from the same line in the 
elevation. 

X The letters for reference are made on the plan of the elevation, but 
the lines representing the visual rays are drawn from the corresponding 
points on the plan under the perspective representation. The letters in 
the perspective representation indicate points that are perpendicular over 
the points, with similar references in the plan at whatever height they may 
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which wiU complete the perspective drawing of the second 
figure. To draw the form of the third figure on the plane b, 
we must first find the positions of the points / and h on 
the line 3 h. This is done by visual rays drawn from these 
points from the plan to the ground line, and the perpendiculars 
from the points of intersection will give the points/ and h on 
the line 3 h. Continue the horizontal line to the right of the 
point 3, the length of the radius of the circle {d f of the 
Plan), and from its extremity draw a line to the vanishing 
point ; then from each of the points / and h draw a hori- 
zontal line to meet the last drawn at g and j ; this will give 
the perspective half-square in which to describe the semi- 
circle. Draw the semi- diagonals d g and d j ; the semi- 
diameter is already drawn by the line rf a ; it remains only 
to find the perspective positions of the points of intersection 
made by the curve on the semi-diagonals to enable ns to 
draw the figure ; from k (on the Plan) draw a visual ray to 
the ground line; a perpendicular drawn from the point of 
intersection will give the perspective position of the point k 
on the semi-diagonal d g; a, line from this point k to the 
vanishing point will give a corresponding point on the semi-, 
diagonal d j. The curve should now be drawn through the 
several points, which will be the perspective form of the 
semicircle c of the Plan on the plane b. 

The fourth, sixth, and eighth figures are all of the same 
form, being projections of half-cubes. It will be seen, on 
referripg to the plan and elevation, that the perpendicular 
angles of these figures are over the points/, ^, h^j; the posi- 
tions of these points having been determined on any one 
plane, their positions on any oth^r will be perpendicularly 
over (or under) those already found ; therefore from each of 
the four points /, ^, A, j on the plane b draw up an indefinite 
perpendicular line, then bring each of the points 4, 5, 6, 7, 
8, 9, to the line of projection for the perspective representa- 
tion, and from each of the points draw a line to the vanishing 
point; the lines drawn from 4 and 5 at their intersections 
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with the perpendicular from /, determine the height of the 
perpendicular angle of the half^cube d standing over /; 
horizontal lines from these points of intersection to the per* 
pendicnlar line from g determine the height of the angle over 
g ; from the points of intersection on the perpendicular from 
g^ draw lines to the vanishing point, their intersections with 
the perpendicular from j determine the height of the angle 
standing over j ; from the highest intersecting point on the 
perpendicular from j draw a horizontal line to meet iJuU 
drawn from 5 to the vanishing point, which will complete 
the perspective drawing of the half-cube d ; the drawing of 
the two other half-cubes is a mere repetition, substituting in 
the directions above given the figures 6 and 7, or 8 and 9, for 
4 and 5."^ The process for drawing the semicircles on the 
planes d, e, and f is the same as that for drawing the semi- 
circle on the plane b ; the positions of the points / and m (of 
the plan) must first be found on each of the lines drawn 
from 5, 7, and to the vanishing point ; we must therefore 
draw visual rays from these points I and m on the plan to 
the ground line, and draw up perpendicular lines from the 
points of intersection ; these will give on the lines drawn 
from 5, 7, and 9 to the vanishing point the perspective posi- 
tions of the points / and m on each ; the position of the point 
d is already determined bj the perpendicular drawn from ^ 
on the plane a ; draw then from each of the points / and m 
a horizontal line across the several planes. From n on the 
plan draw a visual ray, and firogd the point of intersection ou 
the ground line a perpendicular, which will give on the hori- 
zontal lines drawn from m points on each of the planes D, e, 
and p, corresponding with the point n on the plan ; from the 
vanishing point through the points n\ draw lines to meet the 

* The three half-cubes are treated as one figure, also the shaft 
passing through them, all the points required for drawing the semicircles 
on the upper planes of the three half- cubes being determined by ope 
process. 

t From either of the points n or o, a visual ray might have been 
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horizontal line from Z, which will give the points on each 
plane corresponding with the point o of the plan ; draw in 
each figure the lines d n and d o, on which we have to find 
the points through which to draw the curve. From jp (on 
the plan) draw a visual ray, and from the point of inter- 
section on the ground line a perpendicular, which will give 
the perspective positions of the points jp on each of the semi- 
diagonals do; from each of the points p draw a line to the 
vanishing point, which will give a corresponding point on 
each of the semi-diagonal lines d n. All the points being 
determined through which the curve passes, the curve should 
be drawn on the respective planes, and a perpendicular line 
from the extremity of each curve to the right to meet the 
projection above it. 

We will pass by for the present the projecting parapet, and 
proceed to the pier standing on it ; the perpendicular angles 
of the base of this figure, as may be seen by the plan and 
elevation, are perpendicularly over the angles of the three 
half-cubes, and must consequently come on tho perpendicu- 
lars drawn from the points /, ^, A, and /, on the plane b ; 
therefore bring the points 11 and 12 of the elevation to the 
line of projection, and put the base of the pier in perspective, 
according to the directions given for the half-cube d. The 
perpendicular angles of the portion L of the pier not project- 
ing so fjEir as the angles of the base, the lines representing 
them must be found by visual rays, which must be drawn 
from the points q^ r, and 9 of the plan to the ground line at ^, 

drawn to have determined their perspective positions; the point n was 
chosen, and the point o found from it by the vanishing lines n o, to 
avoid confusion. These points n and o might have been determined in a 
different manner, by drawing semi-diagonal lines from the points d to the 
comers of each of the planes d, b, and f ; the intersections of these 
semi-diagonal lines with the horizontal ones drawn from / and m would 
be in the same points n and o; this indeed would prove the readiest 
way of determining these points, as it would at the same time have given 
the semi-diagonals d o and d n, which are required for drawing the 
carve. 
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Uy and Vy and perpendicular lines drawn from each ; carry 
the point 13 to the line of projection, and from it draw a line 
to the vanishing point, the intersection of this with the line 
drawn from t will he the point g (perpendicularly over the 
point q of the plan at the height marked 13 of the elevation) ; 
from q draw a horizontal line to the perpendicular from u, 
this will give the perspective position of the point r of the 
plan at the height marked 13 ; from r to the vanishing point 
rule a line to the perpendicuhir from 9, the intersection will 
give the perspective position of the point 9 of the plan at the 
height 13. The sloping lines from the points q, r, and s must 
he ruled to the top of the angles of the hase of the pier. The 
line from the base of the projection 14 must be drawn pre- 
cisely in the same way as the lines of the base of the pier from 
11 and 12, the points of this projection being perpendicularly 
over the points/, ^, h^j; the lines got from 15 and 16 similar 
to the line from 13, and the projecting angles from the ex- 
treme points of projection. 

The plan of the parapet on which the pier stands, from 
our limited space, we cannot introduce so as to get our points 
from it by visual rays; we have, however, in very faint 
dotted lines on the plan under the elevation, shown what the 
projection is, sufficiently to understand our manner of drawing 
the perspective representation ; the points 10 and 11 are 
placed on the line of projection, and the horizontal lines from 
them continued to the right to to and x, their geometrical 
length ; through each of these points, in a direction towards 
the vanishing point, we have ruled lines to the right and left ; 
from the point d on the plane of the top of the parapet, 
through the angles of the base of the pier, draw lines to meet 
the line drawn through x^ to determine the corners of the 
projection in front of the pier (see the dotted lines in the 
plan) ; from each of the points of intersection on the line 
through X draw a parallel line to meet the continuation of the 
base line of the pier ; the intersections determine the points 
from which the projection commences. The under line of 
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the projecting parapet showing its thickness, it is nnnecessary 
to describe, the several points lying perpendicularly under 
those of the upper one. 

We have taken considerable pains to make the directions 
for drawing this figure so clear as to enable the student to 
draw any other figure composed of a variety of parts of dis- 
similar forms by a reference to it. The small space afforded 
by a page of this work precludes the possibility of introducing 
more than one buttress in the representation ; in the single 
one given, the lines are necessarily so close together that great 
care is required in attending to the references ; we wish, 
however, to point out how any number of these buttresses, 
forming the piers of a bridge, may be drawn in succession, 
with the arches between them, with the fewest possible quan- 
tity of lines ; this we will explain by referring to Prob. VI. 
Plate VII., of which we will suppose from a to 5 the width of 
the buttress (from 1 to 5 of the Plan, Fig. 32). On the per- 
spective representation of any horizontal line crossing these 
spaces between the arches, the perspective positions of the 
points/, q^ Z, c?, m, r, and h must be found on each, whatever 
may be the number of piers; the positions of these points 
may be determined either by visual rays from a plan, as in the 
figure just drawn, or from geometrical measurements on a 
line of projection by a point of distance, as from the line E to 
the line b, Prob. VI. The positions of these points being 
determined on a (perspective) horizontal line on each pier, a 
perpendicular line should be drawn through each, the whole 
length of the structure from top to bottom, and the several 
points 1,/ ^, Z, c^ 971, A, d, lettered on the base or top line 
of each pier; then continue across the whole face of tbe 
structure the lines to the vanishing point from the points 
1 to 1 6 inclusive ; by these two operations the perspective 
positions of all the points are determined that are requisite 
for drawing the different projections of the buttress from each 
pier. Suppose, as in Prob. VI., the structure consists of five 
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ftrches* and six buttresses, the nine points from 1 to ^ foand, 
and perpendicular lines drawn through them on each pier, 
with the references put on the base line of the stmctore.t 
The lines drawn to the vanishing point (which for breWtj 
we will call m) from the points 1 to 16 on the line of projec- 
tion, J K, will give on the perpendicular lines orer the points 
1 on each pier, points corresponding with those on tlie line 
of projection ; as the lines drawn from 2, 3, 5, 7, and 9, will 
give the corresponding positions on the perpendicular line 
from d on each of the more distant piers, the points d re- 
quired for drawing the different figures on the first pier. If 
from the point d on the lino 2 M of each pier a horizoDtal 
line is drawn to. meet the line e M, it will give the position of 
the point a on the plane a of each buttress ; a perpendicular 
from each of these points a intersected by horizontal lines 
from the points d on the line 3 M, will give the position of 
the point a on each of the planes b ; the lines 2 a and 3 a^ 
and the line a b of the plane B, may now be drawn on the 
buttresses, the points required for drawing them being deter- 
mined on each pier. Horizontal lines drawn from all the 
points /and h to meet the liney m, will determine the points 
for drawing the half-square / ^ h j, in which to describe 
the semicircle c of the plan, projecting from each pier. In 
each of these half-squares the diagonals d^ and dj may be 
drawn, the points required, d^ g^ and y, being determined in 
each, the semi-diameters being already drawn in finding the 
points a ; the line k m gives the intersecting points on each 
of the semi-diagonals d g and d jy through which the curve 
is drawn. 

It is unnecessary to recapitulate the process for drawing 

* It is needless to introduce any further observations on drawing the 
arches between the piers. Reference may be made to Prob. VI. IX. 
and XI. Part I., and to Fig. 29, p. 136. 

t The student should make his drawing from this description, marking 
the references as he proceeds. 
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eacH separate figure on the further piers ; the perpendicular 
line standing over the point 1 on each being a representation 
of the line of projection J. K, with its divisions from 1 to 16; 
the rectangular figures are drawn exactly as described for 
the first buttress ; and the semicircles on the planes d, e, and f, 
as the semicircle c on the plane b just described, substituting 
the letters /, w, », o, for/, A,/, ff, and after drawing the semi- 
diagonals d and d n, the letter jp for K. 

A portico, composed of a series of columns supporting a 
pediment, and standing on a base to which .we ascend bj a 
flight of steps, being furnished with a plan and eleration of 
the same, would be as easy to draw in perspective as the 
example we have just given. Although it is necessary to be 
acquainted with rules by which even the most minute part of 
a structure can be drawn in perspective, it would be a most 
tedious process to find all the points required for drawing the 
curves of mouldings and the intricacies of ornament intro- 
4Qced in architectural representations; it is generally found 
sufficient to mark a certain number of leading points, and 
draw the intermediate lines by hand ; practice enables archi- 
tectural draftsmen to draw capitals of columns, ornamental 
friezes, &c. with great accuracy, from determining a com- 
paratively few points. Whatever may be the forms of the 
component parts of a building, such as the base, shaft, and 
capital of its columns, or the extent of the projections of any 
parts of a structure, the principles on which they may be 
represented in perspective are contained in the directions 
given for drawing our last figure (32), 
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CHAPTER YII. 



Having given to the full extent of our limits practical 
examples for drawing in perspective the forms of various 
figures and their combinations from different points of view, 
we will make a few observations on the choice of position 
for the spectator, relative to the objects to be represented in 
perspective. The important place the plane of delineation 
holds, as a feature in perspective drawing, must bj this time 
be fullj appreciated by the student ; it is an imaginary plane, 
but in the preparatory steps towards making a perspective 
drawing it is treated as a reality, being made to intercept the 
rays of light in their passage from the original object to the 
eye. The rays of light being understood to proceed from 
every part of an object in straight lines to a point, the rays 
proceeding from any rectangular plane to this point would 
form a pyramid of rays ; and from any circular plane th^ 
would form a cone; any section of this pyramid made 
parallel to the plane from whence the rays proceed, would 
present the same form as the plane itself, larger or smaller 
according to the distance from it the section is made, and a 
section of the cone of rays, parallel to the base of the cone, 
would present the figure of a circle larger or smaller accord- 
ing to its distance from it. If the section of either the 
pyramid or cone of rays is made in a direction not parallel 
to the planes from which they proceed, the sections would 
present a different form. This may be familiarly illustrated 
by the figure of a sugar-loa^ which is made in the form of a 
cone ; if this is cut in any part in a direction parallel to the 
base, the section will be a circle, no matter how near to or £ar 
from the base ; but if cut through in any direction not parallel 
to the base, the section would not present the form of a circle. 
In Fig. 15, if a cube stood over the square d, the rays of 
light proceeding from the front face of it to the eye of the 
spectator would form a pyramid of rays, and the section of 
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tUis pyramid made by the plane of delineation, this being 
parallel to the plane of the base of the pyramid, the square 
figure is shown by the section; but if the direction of the 
plane of delineation were changed, the figure produced by 
the section of the pyramid would not be square ; this would 
be equally the case were the direction of the base of the plane 
of delineation changed, or if the base remain on the same 
line, if it were inclined so as to be at any angle but a right 
angle with the ground plane.* It must be evident, then, 
that the position of this plane is of great importance, and in 
consequence some rule for determining it necessary. 

If the plan of an object, as a (Fig. 33), were given, and 
the position of the spectator at b only, j,. 33 

the student, notwithstanding he may have — . . 

paid great attention to all the preceding | J 

diagrams, would find himself in some 

diflSculty to draw the object in perspective 

htf rule^ the mere position of the object and 

spectator not affording sufficient data on 

which to commence operations; there is 

required in addition to these, either the 

direction in which the object is viewed, or 

the position of the plane of delineation, 

the one depending entirely on the other. 

A spectator placed in any open situation, 

by turning himself about, can see objects in all directions ; 

but when looking at any object with a view to making 

a perspective representation of it, the direction of the eye 

must not be changed ; any change in the direction of vision 

♦ In many works, figures are introduced, showing the change of form 
in the representation of objects by varying the direction of the plane of 
delineation, placing several planes of delineation between the object and 
spectator in difiierent directions, and showing the variety of forms they 
assume on the different planes. Such figures here would be irrelevant 
to our purpose, which is only to point out how the position of this plane is 
to be determined, so as to produce proper perspective drawings, and not 
distortions. 
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prodacing an apparent change of fonn in the object at whicb 
we are looking. In Fig. 34 we have, in addition to A 
and B in Fig. 33, drawn a line to 

^^' ^* show the direction in which we are 

looking at the object, viz. from B to 
a. In all our preceding diagrams 

'"si; ^ we have given the object, the station 

\^ of the spectator, and the position 

>* of the plane of delineation, and 

/' ^B wherever the position of the point 
of sight has been required, it has 
/ been found by drawing a line from 

/ the station of the spectator perpen- 

/ dicularlj to the plane of delinea- 

tion ; but here the positions of the 
"" object and spectator are given 

with the direction ot vision, and the position of the 
plane of delineation is to be determined from these. Know- 
ing that the forms of objects perpendicularly opposite the 
eye always present their real form, and that a section of 
the rays conveying the image only presents the real form 
when made parallel to the plane from which they proceed, it 
follows that the plane of delineation which makes the section 
of the rays on which the representation depends, must be 
parallel to those planes that present their original form to 
the eye, in order to arrive at a correct representation of the 
object. The plane of delineation then, it will be understood, 
is always placed perpendicular to an imaginary straight line 
proceeding from the eye of the spectator to the original 
objects, which is what we term the direction of vision; 
instead, therefore* of drawing, as in preceding ezamplee^ 
the direction of vision from the station of the spectator per- 
pendicularly to the plane of delineation, we must, in drawing 
from any object, first mark the situation of it, as at A (Fig, 
34), then the position of the spectator at B, with the direction 
of vision b a, and at right angles with the line B a the base 
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line of the plane of deiiueation c d; the distance at which 
the plane of delineation is placed hetween the spectator and 
object not having any influence on the form presented to the 
eye, but only affecting its size. The figure a, viewed from b, 
in the direction b a, would be represented in parallel per- 
spective, the vanishing point being the point of sight. 

On the same figure (34), the positions of the spectator 
and original object remain the same, but the direction of vision 
is changed from b to a to from b to ^, shown by dotted lines, 
and the base of the plane of delineation e f drawn at right 
angles with it. The importance of determining the direction 
of vision must here be instantly apparent; the original 
object viewed in this direction (b b) must necessarily be 
represented in oblique perspective. The representation of 
the figure a, viewed in the direction b a, would be similar to 
the square d, Fig. 22 ; the representation viewed in the 
direction B 6, would be as the square a, Fig. 23. These 
observations are intended to impress on the mind of the 
student the necessity for keeping, when he has once fixed 
his position, and the direction in which he has determined 
to take his view, this position always the same, never turn- 
ing his head either, to the right or to the left ; which brings 
us to another important question, viz. in order to draw a 
more or less extended representation, what the distance of the 
spectator should be from the object to be delineated. 

In looking at any object, however limited the distance 
from the eye, we not only see the point that is immediately 
opposite, but some distance from this point both above, 
below, and on either side; and the further the object is 
removed from the eye, the greater extent of surface becomes 
visible. This may be made manifest by standing before the 
door of a house, and looking in a direction perpendicular to 
the plane of the door, placing the eye quite close to it ; a very 
small portion of it will be visible; but keeping the eye in the 
same direction, and taking a step or two backward, the whole 
of the door becomes visible ; by retreating a few steps further, 
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we see the windows situated over and on the sides of the 
door ; and hy going still further back, if in a wide street, the 
whole of the house, or two or three, may be visible : but as 
we cannot retire further back than the houses on the opposite 
side of the road, to represent the side of a street in parallel 
perspective, a very limited portion only could be drawn, and 
the extent that could be seen on either side of the point 
opposite the eye would depend on the width of the street 
In an open situation we are enabled, by turning round, to see 
every object for miles distant ; but remaining stationary, and 
looking in one steady direction, there must be some limit to 
'the extent we see, both to the right and left ; for if we turn 
the head to the right, we see an additional extent of country 
on that side, and lose sight of a portion on the other ; and 
the reverse will be the case if we turn the head to the left. 
It is therefore requisite to determine the extent we may 
represent to the right and left of the direction of vision, what- 
ever may be the original objects of the perspective drawing 
we may have to execute. It is difficult, in fixing this limit, 
to say precisely what it should be — writers differing much 
on the subject — ^but the most agreeable perspective repre- 
sentations are generally considered to be produced by fixing 
the angle of vision at from forty-five to fifty degrees ; some 
extend it ten degrees beyond this, and in some cases this is 
admissible ; but as a general criterion, from forty-five to fifty 
will be found most advantageous. In taking views from 
nature, and more particularly street views, the position of the 
point of sight is rarely chosen in the centre of the paper or 
canvas, but on one side, and for the most part nearer the 
ground line than the top of the picture; the student must 
understand that the centre of the picture, that is, the centre o! 
the canvas or paper on which a picture is drawn, is only the 
perspective centre when the point of sight comes on this 
point ; the point of sight, wherever it fells, being the perspec- 
tive centre of the picture. In looking at any large repre- 
sentation, either landscape or architectural, the general effect 



y Google 



PERSPEOTIYE FOR STUDENTS. 161 

IS greatly enhanced by standing from the picture the relative 
distance the artist was supposed to stand from his subject, 
with the eye opposite the jpoint of sight ; in very large sub- 
jects, the perspective does not appear satisfeictory to the eye 
if this is liot attended to. A striking example of this may be. 
seen at any time at a theatre ; for as it is clear from what has 
been said, that there can only be one point of sight in a 
picture, there can be but one situation in the theatre where 
the representation can be perfectly satisfactory, which situ- 
ation must be opposite the spot where the painter has fixed 
his point of sight. 

In order to get the full extent of view in a picture em- 
braced in the angle of vision, whatever that angle may be, 
it is necessary that the point of sight be exactly midway 
between the two sides of the picture. Though this position 
is perfectly admissible, so far as regards correctness, it does 
not produce so agreeable an impression as when placed on 
one side ; when nearer to one side than the other, the whole 
extent embraced in the angle of vision cannot be introduced 
in the picture ; this will be understood by the annexed 
diagram, in which suppose A b to be the base of the plane of 
delineation, which will also represent -pig, 35. 

the width of the picture, and c the 
position the angle of vision would be, 
as B c A and the picture would em- 
brace the whole extent that could be 
seen ; but if d were the position of the 
spectator, a b remaining the same, 
only a part of the extent visible on 
one side of the direction of vision 
would come into the representation. 

The student is intended to understand from the foregoing 
observations in this chapter, that in his preparations for com- 
mencing a perspective drawing, either from nature or from 
plans and elevations, he must not imagine he can fix his 
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station-point at random, at any distance from the objects, 
draw a line anywhere to represent the plane of delineation, 
and then proceed according to the rules given for making 
perspective representations in the diagrams from Figs. 15 to 
82, and produce an effect that will be either pleasing or 
accurate ; but that in the relative positions of the spectator, 
plane of delineation, and original objects, the arrangement 
should be such as will produce a representation similar to 
what we really can see from some fixed point, if drawing 
from nature, or that we know might be seen, if drawing 
from plans and elevations, or from description, which the 
directions here given will enable him to do. Thus, sup- 
posing a range of objects occupying a lateral extent of from 
▲ to B, Fig. 35, and the direction of vision 
as the line a (, the station of the spectator 
^A. must be somewhere on that line. Sup- 
pose any one not acquainted with the 
limit of vision on each side of the line a 5, 
Fig. ZQ^ they pight ^j:, the station at c, 
which would be a position where it would 
be necessary to turn the head from side to 
side, it being impossible in one view to 
see so large an extent as this angle em- 
braces; the lines, it is true, may be 
drawn according to the directions contained in the various 
problems and diagrams we have introduced, but the re- 
presentation would have an extremely bad effect, no per- 
spective representation ever being satisfactory to the eye 
but such as the original objects would present in one single 
view, without shifting the direction in which we look at 
them. Whatever the angle of vision determined on, — say, for 
instance, an angle of fifty degrees, — a point d on the line a h 
must be found, from which a line drawn to ▲ will form an 
angle of twenty-five degrees with the line a h ; b, line any- 
where across this line a 5, at right angles with it, may be 
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drawn for the base of the plane of delineation, the distaAee 
from the spectator to foe regulated according to the size of 
the representation. 

The knowledge of how to place the relative positions of 
original objects, plane of delineation, and station of the 
spectator, from a plan or description, is particularly service- 
able in drawing architectural views in confiued situations, 
such as small quadrangles, interiors of rooms, &c. Bj 
taking an imaginary position further back than the confined 
space a small quadrangle would allow you to take, a 
representation may be made that shall be perfectly satis- 
factory to the eye, give a faithful idea of the place it repre- 
sents, and yet no position on the spot exist from which such 
a view can be seen. In crowded cities the effect intended 
to be produced by architects in looking at large buildings is 
completely lost, no situation existing so as to get a general 
view of the whole structure. St. Paul's Cathedral is an 
instance of this ; the houses being crowded so thickly around 
it, no position is to be found by which the grand effect so 
imposing a building must present as a whole can be seen; 
the situation where the grandest impression this magnificent 
structure produces, is perhaps from Watling-street. A 
knowledge of perspective, the student ought now to under- 
stand, would enable a draftsman, with a plan and elevations of 
St. Paul's, to fix an imaginary station from which a per- 
spective representation might be made, giving a just idea of 
how it would look from such a position, though no real 
position can be found that affords such an uninterrupted 
view in the vicinity of the building itself. In narrow streets, 
the general effect of large buildings is lost, and in making 
topographical drawings, unless the station of the spectator is 
assumed, the perspective is disagreeably sudden; in many 
instances, no position can be chosen from which the whole 
extent of the building can be seen without shifting the 
position of the eye. Artists are frequently excessively 
worried by the demands of their employers, who, completely 
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Fig. 37. 



ignorant of the principles of perspective, are frequently 
requesting the draftsman to furnish them with topographical 
views that it is impossible to ezcute. We will here intro* 
duce one more diagram, in order to show how an imaginary 
station is to be taken, that shall produce a satisfactory 
representation, though no position actually exists from which 
the original objects can be so seen in one direct view. Let 
abed represent the plan of some 
smaU quadrangle, such as is fre- 
quently met with in clobters of old 
monastic buildings, and suppose the 
spectator at the point marked a, his 
back to the end c d, the greatest dis- 
tance he can possibly get from the end 
a h. It will be understood how very 
little of the sides could be seen from 
this position, only from a to and from 
( to ^ though we have made the angle 
of vision to the extent of sixty degrees ; but supposing we had 
a plan of the three sides of the quadrangle with their elevations, 
we could readily imagine the spectator to be situated at b, and 
proceed as if the quadrangle were viewed from that point, by 
which as much of the sides as from aio g and ^ to A would 
be represented; and by taking an imaginary station still 
further back, the whole of the sides of the quadrangle might 
be represented, and still produce' an effect as if drawn from 
nature. Frequently, in subjects of this kind, one side con- 
tains much more interest in its architectural detail than the 
other ; in such case the artist should take his station nearer 
to the side with the less interest, by which means he will 
have the opportunity of displaying to greater advantage the 
beauties of the other. 




"We have now, we sincerely trust, succeeded in carrying 
out the intention of this treatise, by leading the pupil by 
almost imperceptible degrees to understand the principles on 
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which perspective representations are made, and have fur- 
nished ample directions to enable him to execute perspective 
drawings himself. In our earnest endeavour to make the 
whole proceedings perfectly intelligible, we have deviated 
from the general course of works on this subject ; and 
that of which the knowledge is essential before even a 
perspective drawing can be commenced, meaning the deter- 
mination of the positions of the spectator and plane of 
delineation, we have left to the last chapter, under the con- 
viction that it would be more perfectly understood at that 
stage. Throughout the whole work the endeavour has been 
to make one part bear upon another, without attending to any 
consecutive arrangement, so as at the conclusion the student 
should feel himself master of the whole. In taking leave of 
the reader, to make use of the simile* in Mr. "Weale's 
prospectus, the author trusts that the boat which it has 
been his province to provide for conveying the student to the 
ship of science will carry him safely on board. 



THE END. 
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